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For EFFiaENT MEN 

in the U. S. Navy 

The Navy offera t'.i the young man of good baht to an excellent opportunity. Ho 
in assured of permanent employment bo long as he renders faithful service:; if lie 
becomes disabled he ia cared for in a NuvjJ 1 Laspi tal j if permanently disabled be 
is entitled to a pension* If lie remains in the service for #0 yewra he can retire 
on three-fourths of the pay ho is drawing, plus allowances fur rations, quarters^ 
fuel and light, amounting to £15. 75 a month. 

If you jufsess the trade of electrician, carpenter^ machinist, stenographer, 
typewriter, drug clerk, cook, baker, coppersmith or fireman, you can enlist as such 
at S&J to S(>:> a month, at the start. If you have no trade and are under 25 years 
of age, you can enlist as Apprentice Seuman p at gift a month, and go to a 
Training Station for instruction before being sent to sea. Pay of a chief petty ullicer 
amounts to over a month, in one or two rc-enlistmcitts, practically free 
o£ living expenses. 

ONLY AMERICAN CITIZENS OF GOOD CHARACTER ARE ACCEPTED 

An illustrated booklet wilt bo furnished free upon request. Write at euec to 

BUREAU OF NAVIGATION 

....DESK 60.... 

NAVY DEPARTMENT, WASHINGTON, D. C. 
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At all hardware dealers, 

NORTH BROS, HFO*CO„PWtadelpRiu*Pii, 



H*ye yqu «en the flew improved 

BUCKEYE TRACTION DITCHER? 




bold to tap- 
tractors on « 

d&Ji 1 l*!*l bl!- 

(crcas£lus lor 

Works in hard 
iwn And alKile 

r-ji.k, ViLflnv th 

can Ho tnH^iri 
out nHh LHC 
urdltiftty pk’k, 
*ver [He 
work bill odcin 
culf n pi:r 

feet plad -. 1 If 

desired. 

Wrttp (of caU- 
Ijrf H, Ainu t*. 
pnat art-lcLe 
frl t| n a edible 
ynrti 1 - Dtreber 
Will liainlli'i [>i-r 
d^jaodth^cost 
0 [ (JE'Cir-iitois- 
llld Ebe III £'TlC[ 
'[itin.ilil; 



2f'sT^' U-RCUlite, CANjIlit 



nMhcrCiwfc, AMi, Cau J ;n Hkrtli, lice. 

Tin Thirlcr-jp rr-ir-h'r. IHwInr C<k, Flnf|l*T. 0. 

Ih-iiLIrlrieii Aide i»n| fnr f..up hite.'lii In, n TW ft- ri.i.-l^, ] 

pulcliMul [run n-J 1 .ii|| 4l.|p »u r i< * Jiii «M Futon m, null.: 

In k:hk- Ilia I II til,;, IliKliimLnn l,HMh,lu4 A f-mL .1 ih:i p W T» 

tniin, liKlilint.li-ljjfimia^nji, 1|, drr rlij-H.iilMi^ijuii.l, 

Oil InO H'ln llir iri.rli:i* (All U- K-u= ImI nn In rn, fi¥l ( c rt rirHir In 
nrncl la-j llsoilE * mill I Hit Et IfcjlL dbr tSfl fot r ,r -J.j: mnr.-Mii. ihii.i 
u> plat dip hiiiuEi Lint m»r jull Julu h-zio joirloe sLi m»> 

[ Iji, j'l£ In riiHind o>n>f5«.| uF unrrt w,* l,;.,W Dn , thiT * 

!*'"7 7 “"I >11; rnii cppuunital I »m fuIiOiU n.it ih.j »*, !.; — 

“ fciL du till* TT'.rk fl|£ UH DIED. lL ■! I ■ ■- 1c Lltll tLlG >;■_ k L ]^lr^ 

* v™» MUlJi J. EL Wunoij 4 , L 

TS* Buekaya Traction Ditcher Co., Findliy.O. 



Let there be Light 




RELIANCE 
ACETYLENE GAS 



GENERATOR 



MAKES LIGHT 

FOR THE 

Home, Factory, 
Church, School, 
Etc. 



Automatic Water -Shift— Wil-eF-- Peril Valve 

Uni I huls Ot‘r.iT-il,:iJ 5 - nn- eaulppcd w III a T' iFdij iiniii*. 
Tft.1,4 whlcli. aol being dlriKtl? eoDiiwhiit h> tbr- nvp fiwiil- 

u ■ 1 1 1 1^ =;■■-! i r i T- ti 1 1 Li; Eh.,, it ■ I ■ T t'"' ttiB CH.rl" :li\ ultm In -l*lr jjtcv not* 

til-- wiitr Fr-ini ti'iI' Jmlll tin- carbide- tblM v.Llrii In 

Lro.iriln >bti'i -OperairtiMi, B'jltwiiatlniJLT. bf iLf- dnmnrard 
riii'Tiimi‘:i: .if ttrt fr'II, wlilcL tH.cijirH Tihev tbf iihm In-TiattM 
mi'iL- ljii.lI/ I'im,' to i-eiiiiin.i Km addlUMittl Mjnrtj, Tlilr push 
U 7 -*Jr CrejCC-ILtfl lilLj,' !H,j,hWl <k[ £!in uTlifr aTB-blTOliJ uff. 



WRITE FOH FREE ILLUSTRATED CATALOG 

Givicijc Iiill fpfisrnqBlioin ►naKidliiinII 

of RELIANCE Crncmldii. 



The Gem City 

Acetylene Generator Company 

DAYTON, OHIO 



The 



Miner -Lawric 
Laboratories 




Chemical Analysis and 
Consultation 

Expert Aid to Manufac- 
turers 

Factory Problem! 

Patent Prooesies and 
Liti^a ti o n 

CMWWfi-fjlir f.hr!Jni>f.J tfi 

I J djLwJor Afc^ .'lamiOJ 



355 Dearborn Street 
Chicago Illinois 

i-M, b. Ttlcphaic Harrison 3332 



righted 



1 ateri 



Plrt1*e iri nftfjR Pt]pu}ijr AT I’rJid nJnf 




If) 



tORJkAft MECHANICS ADVERTING SECTION 




WEIIH1GMIS* 



Our Plan: DIRECT FROM the FACTORK to YOU 

A Sewlnj Machine Is a 
Necessity in Every 
Home 



SABIN BROS. 



BEST rjtrAUTI£3 
AI.U'AVl 



Relvidere, Illinois 



If You Want One 
That Will Du All Kinds of 
Wort Without Clitngt oI 
Stitch or ’Tension, 

That Wilt Not Break Thu 
Thread, Hkip Stitches or 
Get Out of Order. 

That Will Do A* Great a 
Variety of Work us Any 
Machine Ever Made,, 

Then But u FAB IN 
Or 1I1VEKFID& 

TUT-S TR AS AUTOMATIC UTTT drop etcnd wttll Au 
Ib^j ■! I.r. ii iiiihldTi: nmil i-iny- *i-lli>n i:-.- m-||iI IhIi^] with mil'll ■ 
hiiIhiji -ill lAtmill: i- 1 1 : 1 1 1 1 1 ! 1 Ll.j . W IlCJI till- Lll'lr lii! 1 h f-vi ,:iij 

(»TKr fi>r nevrluit, llie Jieail of the gibi/IiLiic: bi Auinoiaru'itPif 
J.iTfr.J Id I'JffiH and Lcfieel yir^ttilu, and kIieei Use ]i-i( in 
eImaa! tiiu tiuBti In L-s.iwtfrtd lc.Lv the dimt proof rotiuptinli; jiiiji- 
aliitd liT l r - 



"ffe Offer ‘These High-^rede J^ewins Ma- 
chines wt the Lowest Possible Prices— At 
Prices That Mean a Great Saving to Yon 
ami Wc Cannot Deviate From Gur Rule 
of CASH WITH THE ORDER. 



Send lor m LG pipe Senlod Machine UddUeE 



We Itnfor Hr Prnalralcm to ThO & 1 SW tul At Bunk, IkSrt'. 

deru, III.. The ieupLu'n Ila nh, Bdl? jiLare, Hi. 



STYLE XO. U— Etrti Drtwvrt} Adhimille Lift Drop II I'lrl ' 
Unt, IViJu.ii : ci(r« Flujili. I'cIle, i.L-.b. .l'ticliiry, fcH.LU 
Nothing moraperlcrt i.nci be rrairnlyad, tnd na defier Ef:? a. 
HlmilDr uiriecfc bu L’rcr paamNW-d * frirtlini or llin iim and 
uerlaiiilj uiicOup wtilcO me tlinoMu iid.H Iroiorffl plthitfun- 
Mjdl'LIiih. Thi! denh.ii 'if the wiHidwnrk In nnr, RhuAte, Me- 
ITJ.nl, Brtintifti.lL}' exeecited and rxurtly In, liiiKuCinj Hrjtli Hid 
bfwLnuxItrA hlMUilD lilgticlfein III mini Hi, pud ]Lflt 'jatrki")fi 
id air nf ill (fill lief TfeTiueM Irulli-cilvo ti[ fliipfirlnt- qfcilfry- 
Qoljr tlnl ftliulf-ft.t fFTVdCH Pi IRleetl'd VluhIK Wfii lit|H|wl *[1(L 
tiui v,’r,rlcisiii .*iil|i Jiid tliilHli an; all that iril^lit |jhi(jfrli' tie r.j- 
ii- 1 'p.'d III. MiHUdtkaa. Kith M HU P-.YL.-L’ lytlc-ii: ill HiIh bMlIrr, 




In Cash 



550,000 
In Stock 



/ OP The 
' Miami Cycle 
SfM%Ce., 

I'kic k cami'il 10 ^ during tins rfipun 

l o f 1907 * II eff m J B 3 proof that 

World’s Bicycle 



tan ]<hh presnurd ou itn crash banpesr bcfiriTipH 
tlmh way onUiarr bfcpule imilt; ttnjruftire.UiaE 
Jt piLnh'ftiDiL-jii'r arjii ruae f netur w i tit. raergy 

Slid will '.:Ll:i]b IlLUk imslijr. Thu 4!£[i|iL[iiiti ' jl 
ktcnmiin thd apodal Crau'is: Hauper cuiaatriiB- 
tioti aniitarnts BprnrfegtB of tbe Hacycle. ISHW 
Hodflu arobn-it Vf LUl drop forito-d stoisl hc-iicht, 
iirdis'n ami snalpoHtclHBterfl (nultHe rriLuianiLro 
imsi'Iw Of Eu.tf]3tib ndd dravrn vciLdLeRn mad 
tuhm:? mnda an] T’eially fn ir hb, W i> btllJd Hicy- 
clti nfl riyiHt Buii-brMkn.ti]pi nn mnnof , siabariakfl 
aiiiwHrlLiHMlBllLp WsUpcrtuil. 

Wrjtn far ]9« « Eh tap and f*ni|ilLla( — ’Tha 
Thi** ILH-iJiOluP" , r w Licit hiviii 1 h.|rj. imit nlifr, 

W* in nndi™p IhAOVCLE?? tint y nu cjP 
luittru ymincbL-apilyiMi Heuskiu. u ugviil. 

TLtMjami CyaErfl Mfg. CD.StUlf*T^ O rj D.SnL . 




s^oadj ow Smooth, and E& trp 

it aPIeasnrt %i.tde JJ — If yovuse 



The 1908 MERKEL 
Spring Frame Motorcycle 

Thp MdjrnpTinR "■H'h. 'rhleh, i t (ph* n.^T Llie bmnr%. Ehe 
BhMlnw Mtctjr NKiired t<i the [>r-u1il.ii nil |i HdbimI andcli* 

n> riiiTk jlIiIm m- rriC# i ' \ [bn 13 H. ] ' . ]3 hII knkri ii|r ^inkir. “ ilJi 
Haaneto lealtL™. if jnn mint Lt, ntl gsi t"- nuhstha Jfifie 
Uin'klL IUI Cn:-Y rilTilll l l’ With Lie-T'.'IC) l Ihi /Id CM. S lip 
MH-rh^l IfeKik I'. L, jJlu -l r. ’'Ill La dHHj I, l«|]n I In HtJ^ry Pi Llin 
M' -TheJ'i Itwill Inti’rirHt jnm. Hi'n-H Enitt now. 

AhIl frar Eiur pmpoiLtlnp to ds-.rlt-Tt JJ vciui L-uilnebi l« Ln- 
i ntiHt Ip wriictulf wiujfa (JiP MSrltu] In jh.il tLnadj 
mpmuLted, 

Puce $2 10.00. With Sprind Fork, SES^.OCI 
Merbtl M«l«r Co.*llZ6 SfiUi Aw, MilwaDh«e 4 W3s. 



KHPnrKRHTAnTTSi 

Paciflc Ocir.it, OMlpr £ W'orthLn fftnik ]1WU HI SIjLti St.,Ijn 
An*el*B,U»L hrocBjy n. Joli il II I i- 1 K* r.l HLu,ln.ii-k im, 
HttoHU/Bj S.Y. Mhi Tfnrk. Jrr*i‘ j CllT hod I.- 1 H 2 ldhnd, 

Ntw York ULty. (.Vmk 



K .T.WjJLh Co_ n Park PIbw. N 
Oonat.,', ILL, L U-W hl nplo, 'ISi W.,Tiu t*in Hlnl^ChlrBuo. 



riahi 



FHott tfriLfftw Popular Metfutriir* 



st^gt (Bras, sea© f &3& 
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WONDERFUL 



Edison Phonograph Offer 

At amy time you wish you can have a free 
concert in your -own home — not a Concert 

of ow inr-itf b _ :i“n( Of voift* rilotii, but a 

caaoeirl of baad and orchestra music, 
vocal solus, grand opera an well W 
cciillc opera. — iitiylhin^ y&n tikcr 

This is the regular Standard Phono- 
graph with the regular ham — a fmc 
outfit — bul iso furnish besides at only a 
slight extra expense our Parlor Grand 
Equipment!;. This we describe Fully 
in uur free catalog and circular. 



-alfieirtiLi £1 ■fjirnc. 



Jiff*. Edison says: 

*‘f dpint to .idea Phonograph 

in totf;/ Amt titan Home." 



TRIAL! 



W HILE ibis offer lasts we will send tn *my tead«t of this paper a Genuine Latest Style Kifisnfl. 
Phon:>grap3s lor free trial In your own home— a trial lasling two days to a week. Try tho 
Latest Style Ld^on in ymir own home. J'fcirn if on do not warn to keep Ibis -wonderful instru- 
ment, you may send It back to ns at our expense atui u.y. efiar-gt ytm absolutely nothing for tftf free 
trial If you like tire instrument with its marvelous variations of -entertainment, including the latest 



popu'sir sihikk. ffULc-spiitilne ntis&trcLiLlJiUkgs. beautiful cn^railealra bvi ne by x lie n u.u - 1 n rtia: *. lisdmiitii' ifaltaes 
tint FTtrrlDB two-Btcps: ItsontTUms and elnruilon nry rede*'*, rou mas - kiwp tun ir-sarnuKi p , anil scwi either cash 
In Cut! ox LUi: d.raa^u'st lacur.biy t 1 J ] u: L'n . u.v SurpHt-lny RucIf-BeUuni. Ptiru ob tliu liousl EdluiU liulllls jg 



$2 " 

■mjv 



kinnf h nr,w bu rs n. nnnaloe 
imtiiiii EiIIsoq ouim iaoHs.ts- 
Lns Dn.n doiun (remilng EilLaiiQ uoLd 
I'led KeordKi Tie II oc*t hu nr ived 
]ntiSt fitySii Ed Irani i: i;i ILr. wEtii nor Kit r lor firsnil 
Kiulptn^nr only S»S0 a month- Ann at r-ock- 
li-.itti.m. price, no oi nic !!T w lull bet j-du bond task 
in fuLL or liny *a our easier uems. 

, 1 . in Mill fen rn.qiT n->li JIUrthiJAMi 
r II f|jp ^irrinj tbrflnrijt Edison n^teLs 

OftfMBtrSal that wntrii iitdliiiiJ bi n.-ll Mil 0vnu , illi (hix 

¥ -■ l:* 1 1 ii ! I ' ¥■ M ' I ! I r j <i || r 1 4- T :,r nut.. ■' '. ■ li U..- u □. I rv u ' Iv 

,Tl-¥ri (hnsn —IrT buj oil t*ij pmsonitB lbs l«nal 
■.ib. « p.-iLc-iri'iT.i i : ii. : im.tiLi k-Ju.-jii ciit-fom-; :i *-h k*. 



&ia 1 -r ( S.- isiMfliL-uiNT T 

£^crao*Q.£lkioiL 



SIGH ih* 

Coupon 
HAW I 



Edison Cata,osrs 



Edrftin F'hi irib- 

pri Dnlrs., 
K«liw BM«. 

SlIlT JJV. 
HIIIMICQ 




Si QN the Cou pnn and get 
nur great Edison catalog, 
quoting the rock -bol (am prices — 

nn Ihc fluent Edlnnn nialitg. 

Iti; njfLjV-'r J-.nj tdl ;itl aliSO- j. 
Jiitely fr« trikl uriU L ’5,n Jpjh 
H«ni] «!tbur cunIj id full 
Of cosy men tblT 

lihyinclltl. 

F. K, ESA tl? 0 N , 



FREE 
COllFOS 

r. k. BABsItH 

Eli I illS PHUkfr. 
dkxkH filSnUTlti, 

_ t.biioM KL'iibihB 
ftnLLr li!H. i f,li M S L. r JIJJ. 
IV |i r.m: I ,.iv alii Ip- Ill-Mi,, on ini 
lilt-iM n-nd tout UUua(it» 

lu g : ii-L'i, jiU-L i id. 



nn*i fF 



I" • • » ■ « « - 



» rvn rt r ti ri + S 



I Jill n't MlH lU*Hr,llM 



- IU Jb. 



t'tfijur tf fPTioif r'flpnife^ \frv.h/)nir# 
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POPULAR MECTHAJHIC3 AUVERTiaiNO SECTION 





Valuable Book for Letterers 



Modem Shew Card Lettering, Des&ns, Etc. 



Vtr IIP, ASD HmiED EDITION 

A [iTMitlnal treaUMimn If p-to-Dafta Fenrnil Hnwt Letter- 
LUtf. KlvIllR irntfruetHmS rCrfPtHitbLiK ii limy ulyJk*. ai |l*trHlag, 
piw.3UOH, DLG-Vrim'iU, ssh-VtlQB, *l*JlOQK h dflBlfllLlElfS airtL Ab 
J-.mL'i'nH'nC : IcTth IILibttaUmi* tvS luryjn ;i ml >,nui|l l^cto lor 
eiuib alphabet, terntber wllti a. Cull imulynLit ilqiL dlannmjB n( 
I’lkklue itear *tn.| piwiLmjiit II rtik'S olJ-haDd to Fites T Ici- 
^t?, otc, 

O^tr ijffl llliiBtf* tbrtj lie Itntslied phnw ryanlx and ptlw 

tlCKetll JLCf! Kl vm WirlL [UILilUill kOStTNIiMlulJ. I 1 L I S I 'I I ■ Ilf ft 

laiEB rartetr qf suniliml show tsn) Alphabets. 

Thh Itoota is tax hemml flitjllitaii ever publlabewl J.i thlallbh. ItfirnibitaB BoLW, 

1*™®“* ™unnKin «□■=■? matrutSlob— a i™k that la Ires fmm nhEunL theories unit 
aujrsnrjflDS JtLukfl a:ui cun Ini US 2,000 fld TOrtlHUR* rhTu.^K (q r Card Nlgns, F«tarB,iftfl. 

Ths pilch Ql the bosk la hue *i .W itallwtrid to veer add piims . Tf you find imblj not 
™pTiM«D[scL yiML liftvetlw Euhlteno re return tie «trao Izj. eaoil moditlon wlclUu 
IkriMi i 3 .lj.-s, jidjcI I will ji-Lurn in.. monoj. 

Address W, Ab THOMPSON, Pauline, Mletl, 



A NEW MONTHLY MAGAZINE 

The BccompaDTlWf illusltntlon stiowH a email otillina of fha imv.r ihaaedeiteji 

Of a Jtew pqtill^tlnii--- Th^ Shew Cftrd Writer/' Ji ImndriODIA b«ii™llii*tm Hi 

monthly, lha fl»IISWiibcir ^aa ptiMlfltiad: Beptoeiwt'Ofat, lflOL 

No rant Writer eaa B-fforl to bo Tr-SiCluvaT It a «taglci irmntlL Tt wiQI l» a otmtlt to 
iliib rmfr. ira Inaptrailcm retbo wprkor sod a flelljjlit to did ore, Evrn- rag* htoi v 
anlcjr. fvi-i-y Illustration win t» clear and ilHtot, it will slmw jqu W toimPTor* 
pour skill. 3 low to etilutRo your tloM and bow to ui-.i kn maaoy. ‘ 

One Dollar per Ytlf Ton Ccnfs a Copy No Fre* Samples 



- Wrtjr. /r.T prr^ptclUS. J.diir5W- 



W. A, Thompson, Publisher, Pontiac, Mich, 



SEIF EDUCATION 

TEACH YOURSELF AND INCREASE VO UR WAGES 

ONLY DRAKE'S PLAINLY WRITTEN 

PBAcrirAT. 

CAN TEACH VTQU WITHOUT THE AID Of IMSTRlftTOAS 



Eri'-ry rnlumer pK»itlTflJp UP-TO-DATE and wriPSn* 

in a luUL r ij:i|ii. 1 eri pltln Lhiit rv-rn il chl lil i-im under - 

Ftmut. DRAKE % the lanyest pubtHber or Modem 

Merh-ini'-nl Ba$ki f t L r" hon* j, T, 1 1 .http studv in llifl 
Vbnrld. «> pqWlftl Bwd IlftOltH OB fi-VtT? IllM'b&nk’U.t 

Hulljert. Our lj.c hh: ill *il faled C#t«l?K irnw Trmly . 
Sent FTre, 

FREDERICK J. DRAKE & COMPANY 

2 S 0 W 4 .Lj.Il A..m ,« CHICAGO. U. S. A r 

In nnltTimp rraroatuloff pteaBO menUob tbta papet. 



HOW TO MAEE 



ELECTRICAL 

BOOKS 



l& Ctnci< Ench Order by Number 



l.1n« 



1 I'lV’lftllllf 

3 T-Hi'pli'ine 
3 Mi.m>r 

t fSp.irti.'e BaJttnry 

6 WlniBhuiJiL Adi: 

7 JlSlnJ Soil 

8 Pocket ^crnmuluujr 
h Plu»*{H! llottery 

ID Vi ll ini'l.i'r 

11 fljilveilllQIFClT 

la Hfeh^L |ilt in;:, 
lit TtLkmu Mft.-i.ui>- 
H E3 P P, DjriiHnioor Hntnr 



]■■ T-i 1 . Vluciie 
IS IJBTtrtr ki ll 
17 Te&r>;ripli TiifH riii.ii kt 
];-■ hVInii ilmiRiuiM 
19 Wind PL: 1.1 AI.^Hn'Ch 
at Ammeter 
■31 TScnuiihlat 
at MrvbiF Itiiritlne. 
t!L Eleefrle SC ■IiIi-iLi.k Tr.ii: 
‘li r.LW.TLt llealeT 
31 t.lectrlc Fiiinire 
-Ji iLnnd YeM Aic Lnn.]i 
a? J.;mp ’-jjBrk CWL 
91- ElieiiflaTi 
Recent 2 St T 3 «i\* 

lie: H.Ii iiiIi iimit 



lfltt TnnflfiijTiiBr 
Ti-[W P.. ||r*lio ™ hnurtb 4'lutlnn PfMiitMI. ftTi-l Botiti PHI k* kit 
-111. HIT nr irmr.. A b. OlAkfl -f K..ki un E_n LrinLj ■ml iLirlikaiLi 

BllllEt PIIILISHHC COMPANY, fr^Lmtal % HNH. IUSI, 





EARN '80 TO '150 A MONTH 

fTiNTKD — Y rniiic: Men for Firemen *nd Rritmiren. 

Wu p/epare you by malt in fio:r. four l« nil wueka £l't either 
*1 tils *bov* ppBi ildiifl. More c*LLb t?cr nity f&r out wispi- 



Cftied i l ii jiTHiji ap rflmpcLrnl. kupid. prnnmlLDrj 
Rjkinhtr, Ihl* AhkIiIIpei ]> dlndbd hy Htll'ni i Qlfldrli *r 



icr. r , man Uian we were able to s j j-'T'-Y - Poattlon* le- 

foojol tbt ] a r# e al r dm! b " l a i; tie Jotted Htitrj. f t^. 
W^bt to be a Fftllriyfcd BID il, - nut ant caupna.. 

' lad In □ h n.1 oner for t'Jlt pajtleul are. 
dame and add re FI plainly. Hup. 
of poBltldEB now ojwq- A ddreaH 

NATIONAL RAILWAY 
TRAINING ASSOCIATION 

ou aha , NH.it, Kansas city, ho 
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Self-I m provement 

Within Your Grasp for ONLY $1.50 




A 

Hand Book for Mechanics 

By FRANKLIN E, SMITH, M, E. 

127 Pages 124 Ulasiralions 

CONTENTS; Arithmetic, Arithmetical arul Chanwtens and Fxpkrkii.- 

tioo of Solving Forme l;u', MrruiciratLtm, Weight, S]H?dftr: Gravity, the Primary or 
Himjilc ilachLiiuHj Ktnmjfth of Materials and ijiiiiatiiwig reial in^ to fcilrtJEB, 



- r 

V 



■W „ 

S'" 

t B 

5 5 

* E 
-a “ 

2 : 

a t 

P 

B Lfi 

E.S 

r " s 



At your Tequeat we will mail a. copy of tliL-i I k « > k to your home* 
where you may look it over for five days. IE it diva not explain wlmt 
you do iLut understand aljout your work in the eliop, return it, and 
we make no charge. 



D. VAN NOSTRAND COMPANY 

Publishers and Rook sellers :: 23 Murray and 27 Warren Sis** Keiv York 





SJOERIN ELECTRICAL NOVELTY CO. 

NQt ItlCr 


Factory: 

302 WdLs Street 
Chicago, III, 


"" id:i mun.B.h.-TjHQiip Wflir^ldwiiBp, iu-rli u The 

r- 1 > n a_k i r. SlnfinK ^fl U'hh4liur Art Liaip (fc-T ;|.r 
ILriUpa for liklflC ‘WirBilwii Fliii tc-fnphi, Tm|«‘| J l ■ 1 i h'r»- 
H>icii+J TiiiiiiCL>ruAra rciiojni: op- V* MCO“il UnLlii-ca r.r TDlLi 
, w.UiiiuL iMiiif ilmpninui *t til. X It; Tub™, fell iiicti «f ff : rf _ 
|«r>A T-fll«f Fkiph liiriEi .iL.unl3> WizfeitBi T«l*| raph LcCEiincp 1 Oie- 
liT- ITia'I*.' 10 " r*iu r , im felt ui3ii. ld fe|| pi lc v- W:mIh| fq'i 
pln>uFi . LDcIntlifei ilperrl 1-1 fin. ti#. Xpilwf-ar ilLul'd fiip. Ularp 


Office: 

379 Dearborn Ave* 
Chicago, I1L 
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A SCHOOL WITHIN ITSEIF SEES 



nir X.1 ' li if'fi. Id 
"K jnem fiHita] 

ii , . , , , --Jut C*l E-riprll>k* 

ftlvIw.-filcntr'iQ cliTfiu^k ifcrKTnrlpnA iitaiu-lii At" !' r-’-l nV ■= l^-ri; IlH-'nTrfiil 
:.|i.ili.|,r.-,.ni|i|, Jii-hIhI hMifim| ], [, -3i,_ gqiungn Mil- 1 !■; *ru- .i-ii tif .1 ilj iu.iihi- 
■ M * a ^ iuiiLT n In | 4 ctaiii adprtrta DVtdBDuijifft nni I infen ii 1 liciiT TOnatrnij- 
liuii* L iirn imil iiM-mi hxn, |iri«l lilt I1I.O11L hCi iriiuv tniElf-T I rt liILd Ih-W O • li.ilidLi: 
rinrcn. r ii'hpiili.iiHl 1-4 ■ - 1 1 L >f 1 1 1 1 y CL* r 1 E 1 - 1 1 4 M H In fill 1 1 1 ■ l n. r . An IT II Hi 11 dr'ii t 
^ l ■ ■• [■ 1; in itllniicHf i.,„ | h* |- iiilon I in Kiirh n Jiiinmi-r |iKla 

Bll |1, 'l tH’-uii w ho- In know reor.irdl mm.,-. A 

J.iJI iJuriAJCi in buck nf book v,ill nnnhh« 3 iLil’i toifnm thtiinFDvilH nf 

D il i L’ Il uC ruml n i:-Tfl. Cl-Fiii At Uitfj in I hi* bOOJC. Ill tt*ll J.n J,i: li- Irc-I* r.E 

In QOBIBHIfit upri>. All II i?ti i T1- I | id 'U-i pi-i'i-rtiiry iu I h-i.i i-JLiiiLv iii4< i il il- 

TAliLu fir- ItTKtTTPl 



Cn r i'i 



Lla r bJ 

X.1J— Arnuitwd 



ISdl^UlJIL 



I-WSitni 

]] > I- ■ Er ■■ J! ICHt-lf-H t lh, Eifl 

rn~>!:i|EPM,iHin. ■ 3'liil .rtr, 

]t —The Blncai’Elreire^lt 

y- .iltsiiL.-lU- TjurL[f'ii_ 

VT Mi.ur "Lli: I 1 . kiu". 

Tlt-Kr' ivj in Klerl rk CSpnnlt. 

V lll-Cfllruljtlfinfil M: Ei- ■ r 11 Lcf- 

Tr r ."if ■■:: II- EiKilii t",'i : 

IK- Cl Unil il is'iii nf PM Fe (n 
T.liTt.TH- Mnphdnc« 

S— (VumliTl'Ml. 

X I ]H 1 . 1 L iJ Kil-3y fVir- 

rent*!, 

it U ii-l 1 ' ■ TiilT'-' *‘f n^lT 1 -"'i 11 Kh\ 1 1 • 11 iTiri f, Ti- J[L j juii-J L‘l. 1 ;iHi^ 14 i V L 1 : l; il 

hrii'f 1 1 1 +-H 1 1 1 □ 1 H- irifn.ll Tbh II nr" inc-iMiljiii™ ilhi,', 

r.MMi i-i ic run mi mu mh rms Hi,nnn roriT’i ^u.fj 

TIim il-ff f'T W" Hint" . if rrfuDil i iiij Dif'Di'X 3f IhhA If r*"- Hiitif.fJUli.irj u| r-ai 
piLiiiiiii.ilioii ii- AH OSUIn itniiecr rnnlili lb«- mU< ot 

Pill ac- Jh.iT*. ii«-i f"HT iff i li StflLliPSi. Yfiltr -dfe-lMrii n-illlm irlnil llnillRTiiJi 
i-r hiUikIh hBTt t>f+n. 91nn*» wi:bI 4 nrl I.iit it 1 + 11 #rvnM tl«l If- il in. I irnli.1. 

ini 3 prill 1 till inM-'lll : '|H h). Cll^hlUldri-d*. It Sb Levi to 'M'll-r Ill'll l.'H 

vnijr '-'trrj juJbd of Ita Bai+lt*. 

CLfiVl f,AVD JlRMATiritE WOHUSh 1 N u t I, Ohio. 

JJIFlJT’B'H IIICRITbn- fcLi^AlL u ‘L*3ir. I ■■limilYr li> ir: ■ Mil Iin rikft. 



XISl-HwurltlBit 
X IV— Wi 11 e3 in JC nr HjaiiniimiiniC 
Mot MTS. 

IV iProfWF QliJtnoJ of fna- 
niuM i nr 1,^3 niiiuni Mail ^EijIeiPm 
— S^ i^ir FjcitBt ii^Yir 
XVI— Eilrt-r 1 Pi.-P. 51 E' PiTnTmmi IiCLiL 
M'.'Ihiith, iltiii r hs 111 1 1 L 1 *iiih iiqiL 

(n OnT(j TJjrm 

jf in|_Arp*n.-H Lricrirv*!'". Latdtml 
y " .1— M r'liMir i 11 ^- I ftflr I.ili: rn Lh . 

, 1 1 X- .llfr rriiic i ci L| f^rn'uE. 

X X —Aii to 1110 
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FOFtTLAK MECHANICS A.DVE&TIEING SECTION 



CATALOG NO. 8 

Shows a great variety of tools and light machines. It will be of interest to every lover of 
good tools and we shall take great pleasure in forwarding a copy* entirely free s to anyone 
interested enough to ask for it< 

Polishing 
Lathe 

No. 29 

This little Lathe is only one of the many handy and useful articles 
that you will find described. Perhaps others will interest you. 

GOODELL -PRATT COMPANY 

GREENFIELD, MASS., V. S. A. 





Our No, 40 

Teach The Boys to Use Their Bands 

Fverp TS-oy fl-11 [fhi have a UUH fttppi?nl.er 

of his <j*is. n* can 6am imnn$y flying tarpcnt^r 
work ft ir hlu luurtllj' and. irl^nd* aSnd Jia^e latu at 
lUlt 

Oar YouLh'a Manual Training lSi-nch 1? a WlLPl* 
c-arpentt-r shop In itself tar a bright bey. It. Lx 
used In the. tent irian.ua! training uehnaLa In Ifci* 
country. 

HamcIi lure. Iajiit, I! In-In h kljb.. 30 I ai-Tn’* ir'il,’- 1! tc^d with, 
a- H'lnchalTipil up mapPs tpp ] J( fntihpi thl pit, with l-lnri ’"■♦IP 
tor icon, il Lti u FirJi in<< ileti Cut board nan Iwl r«« “ 
kbi'7WQ La IIIuiEthEiimj. Fniuti, [lurit Up E,ip, TJlLu uUd ECOL 
net all mil-. 1 n! iinT'l TD-nplo. 

Our catalog glVW complete tP^ncmi ntlon m rn- 
garil to t hi h and dtlter manual training benehti, 
an it It ihiivg a numhtlr Oi Ctyloe -especially da- 
B4.gn.cd fur manual training flCbWl 11X6, W^llfl t*>* 
a copy. 

GRAND RAPIDS BAND SCREW CO. 

920 Jefferson Avenue 

GRAND RAPIDS, - « - MICH, 



MR. REPAIR MAN! 




Yc-W ire hlisd to your 
*v.fl |n|trt;l» it you 
fdil INIs SfWlri to in- 
s-tal I c ih of the f in**u» 



IDEAL LAWN MOWER GRINDERS 



tnd uliarpcB JHittr Lawn MnwVTfl In tbn onlf np-lo-dite, 
rapid, e.. curate and Kli'iiUHu wny. Tim IflKHS ir.-ul«l Ifl • - ■ ■ ■*' 
rcoi'y anil ccc.ti.lbii iCBturcn that tuafcu It pkIuI (be jh*t 
imiM, irii t.jrt l>vla to tS'ir.'.ka lliura iwrii. but a puulal 
Will biLuK lull dreerLpOnn, pttoe, etc. 

Tlifc Rnol Uros. Co.) Sole Mnnufncfnrerj 
PLYMOUTH. UUlO 



I'icflsc ifr iK ion fpfmt-a i* ilcaldufcw 
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PO£>ttLAH MECHANICS aliCTlOK 



r— SHARPEN TOUR TOOLS— > 

Y^|i can nave trouble .inrt save time, ygl can da biller 
work with less effort If you hava i>n your stiop or home a 

PRACTICAL 
GRINDER 

It Till ghnrpun any cd pxhI tcwl 

In Olitt ii'jiih 1 1 it*- lima (hat 

an ordinary jflniJsWno w||] 
Etl-ffTIlffiJl 11. I toe • i.ULiduti: 
w1mi>3 win not heat tut 1 metal 
fetid E^ikn Uni IpiEiiprr oii| 
s>lt her. We guarantee that. 
Clamp U on tab | in or bnieh. 
hold kudu or tool .'Ji.Odiir mil 

¥ rUi:l Intr wlnerl and turn, 
bat's, till. Any :::id can da Lt. 

Uniform wheeia lor senPTiit purpose work— special 
tteviilixl wIhjuIs lor certain BtrUjs of Iniplomtuata- 

A NECESSITY IN THE SHOP 

A Win>nM IxKlM'T i-irnr la tins hmuo. Nothing to gut 
Mil of orvli'j. un wuEtff neeiKKCirjf, uih iltlaLu to hijiiklh or 
belt to break. bhrmlll aid portable. will sa*-c Its cost 
lit a week whfMi drills aud t«ll 3 «W QMTUkJI Ml oE UlQ 
Shop uli OLtbUle WOIt. 

SEND rOH FREE BOOK 

Prjwnml Talks A bunt rmetlnnl UdinleiBr It will 
settle Ltin doll [un] ;un 5 dull knife bLLHliiedd ft)]- you. 
Ask your iJ i.ii,Ioi or send to us Ulreul. 




ROYAL MAN U FACTl) RING COMPANY 
133 E. Walnut £<re*t, - Lfpcttltr, Pa. 



The POPULAR EMERY 




GRINDER 

A Practical Tool 

fur blacksmiths, pliim-* 
lhT'rajOarfKjntdni!, fanu- 
ors and mechanics ol 
alt trades. It is Strong, 

I EtLl-Jlldf: kid? Him [tlu in 

duttHtrocWoiu, 

Wheel ia C Inch 
dkinotCTf I inch face, and 
made OIL boat ffhrdE ivc material 

for sharpening tools, Mat™ 
, OOD revolutions per minute, 
Thi>l-tvst may be adjusted 
to give any desired bevel. 

Can be carried in iuinill bos 
and set up anyw here in held 
nr aliop. So bolts, oogsl or 
lost motion. Boy it, try lty 
and If you don't Hbe it, send 
it baek. 



PKICb S3.S0 



Mechanics Tool Works 



135 DtLrhcru Sirttl, * Plllflfifl. ILL 
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A skilled mechanic 
loves a sharp tool- 

Carborundum 
Sharpening Stones 

produce a keen, even, lasting edge — -And 
do it quiekor find better than any other 
sharpen Eng st one on earth. 

Cm tTjd tu bdu HI iu made at Niagara, ia the 
largest and hottest electrical furnace in 
l be w^rbl — 

It is very Ei uni and very sharp— 

It does pot merely rub a tool, thus pro- 
ducing a rough, wiry edge — 

It cuts,, hot 10c not only puts it keen, even 
edge on the toed, but maintains its own 
surface unimpaired. It does not near 
sway In spots- — It docs not become smooth 
or gummy — It is always uniform in quality 
— Always ready for work. 

REMEUREE THTfh 

There is a Carborundum Sharpening 
Siooe for every requinndPtit, fronii the hon- 
ing of a razor to the sharpening of an ax. 



LET US SEND YOU 

a Carborundum pocket stone for keep, 
lug the pocket kmfe or small tools In 
erdor. In neat box, by matt, lh cents. 

The Carborundum Co. 

Niagara rolls, N, V. 
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POPULAR MECHANICS. ADVERTISING SECTION 



Do You Wear Glasses ? 

Does Your Wife* Mother, Sister ? 

Perhaps you know, then, how irritating it is to 
find that the little screws have become loose, also 
how very often this happens. Here are several 

little tools for quickly and 
effectively attending to such 
■H III rmnnill cases, made especially lor that 



Till l .k . i r .nJ4 [II ■ 
*.riii..uaTUAl 1 A.. 



fKti ft. ET.l.Kfl-E/1 T tU. 
J. Trill. -MJ.hv.Uit-1 



. i„ !■: 



ptirp ose t 

No, 556 Screw Driver lor Eye Glasses is made in two pieces 
and screwed together, telescoping the blade when not in use. 
Nickel plated. Price, 15 cents. 

No. 558 it threaded on the end 
Opposite the blade. This may be 
reversed and screwed into the part 
with the ring, thereby puking a 
longer handle. Nickel plated* 

Price 20 cents. 

No- 554 is made with a chuck to hold the blade firmly In a 
split socket when lit use* The blade is removed by slightly 
loosening the chuck, then reversed and inserted into (he 

i^. socket nearly fall length 
and held safely by tight- 
y , coi ng the chuck. Nickel 
plated. Price 25 .cents. 
Carry one in your pocket, on your key-ring or watch chain. 
Either style mailed on receipt of price. 

Ask for Complete Catalog No. 1 7 AP of fine Tools 

The L. S. Starrett Co. 

Athol, Massachusetts, 17. $. A. 



f'ftf'iiWE JJi uJi'uik Papular iJY-i'i’iijji l-tpi 
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THE 

American Well Works 

AURORA, ILL., U. A. A. 
CHICAGO, ILL. DALLAS, TEXAS, 

Bunn the m tandar* bo binq, coit- 
MQ o r ROCK RROSBECTlNa 
9 AACMI M CBY 

Your Tra ction Fa rm Engine will i«e- 
tn pro * ttoet 



Oit-. GA.S_or V/A T ER prob lem. 

Also Hut ra FUL L LIB g no * vy WtffWO CHiRERY. 

C aiafog matted on nfidPIt 



WE LEAD AS USUAL 

'"EttlTlliEnJi (ur the EipcrlmrHtfx"' 
Tltr J, Ii*clrij , " - £LjlLc Machine 

t: i:!v kiliTM IN t pry Kiirft nr WKAT 1 IKT 5 . 

31'b i-t 'Ij* flu-i-T- Iil 1 ! U-4 !■ r lira Trail dar^iil 
ma-rliiai, 4 ub ba x m* diwirfr|r Incarpofr- 
■il^-li (lgib I'lTn En AbSsli* ticMTinl'.'r. 

TTi'j iiiudLiinn fItbb x JA T f-pnrrful 

lJllil.K.nrh r jbi r t 

Wf BiLi4jilii|j.-ip ^'•Ai s-'Wp l&tmi IWti r*cr nL» 
hud wiLl til uuni raf und jnnr n-rcavy if hlir 
(i-.-b irs 1 1 i ! L 43 irilj hi iLii-cl. >■! Ixli^ru-i 
nA#>V. Jiufc t. i ii |hh liur^la jL-W mi Uic- 

Dlh£LltM iruraLvi. 

Wrt mpplT DBF lliM/I ilia Pllili:, ■T'»n I -in. plohin pklM TArPililu (ft £•?•- 
J-.«ii!.* d prcLi-:-n*, H L-ay-Jin Jirij I iparfc hill dll'thxrKtn, L clxiii|i Ui 
nLISi.-li hwljr tn lifc-lp, All ^£nc> Ijr n <Ut. Ei*r trir all LOvfeS tankas. 
TuiUBLTri a ftf u |-1 1 ■ ii ■; rf 1 1 i 1 mi-n-mim-a Lx static nlwlrlrltr r.in j^r- 
furiDid U. IS «*ur La mttloa* mm, Hri-alrr tuNl, thnr(L-» Ltfi 

L-t J 1 1 Cl jjxZi^ -lie., iLr, 

V "■! vim r- l ifli-rt M ki wilNoiitlfe. ftwfoo. 

Clumntaeil in pr*CII4*l>*{L,, ,,,,,, [TlCl StLy" lnx«J, 





rtht "Kl-, ci. ” 1 . p | i c P , 1-, I <■- 7 , J Mr t siit. It If. £1 i i. r.i ri c fFp Iji xrilch 

niv»B<n I 1 M mil *i in-IT, mill .h |t|*. tpt|\ toil it llm ..jnUini ►= A 
Ju?L till* Ihmp for Ult 1 i.ht iiiir.i Ii,” Iij rihl,>r" in. fern saa IjM-r 
f»r art *l*Lna. »nj lajrn ul, T !rii|.'l,]r FUKK OF Cn CT. ■. (hlU cu 
mnn.tr It; t maM.il «f rinplifiljr fci.N UK CARfcEKti AHOL’XU i=i 
niMii/M ri-rFlTr.l it US YCrtl IV JlLii. t; nri!.l.'~: nut In M 

"lirta . ikir. ii" u sU;:r ‘liLri Lsri. J'Lvr.t [.rirl^aiit roiTip|6i# j.>r vuilfy 



I* ijmi hn 1'RH’f onk- 

fldTlriL-.it rt/i- tfipttfto. 

i'1 'ill-tLl iVlJ, 1 , PfJlii jd L'l-.ll M 

portage. 

It'Blrw. IW sjtpcrluuTiti 
Sn St, Ej yitii bkre I t plnao 
rtktc 1 IlL' Ld I'.'ur jMl-rt- ii ii-J 
Bni'kiwt 3 cn'iits li' Fii'iiU'.- fur 
| : r i n 1 1 ' ii l^i I) 1 1 H 1 1 OU I b it 11 RLih.Ii 
tr0~ Ht«ti u rnnrliLiui unit 11m 
^ELBrLrD ,r iLjtlc ilklfttui. 

ELECTRO IMPORTING CO., K Si’V^- 



Lrrvi'ht Iuilhl r>.l-r I'llSiir.un I ll] crlmLcSk HHiltiriiil 1 n ITir-wnrllL 




* UuTu 

Photo- Cnyraving or Photography 

Knir3-»VidT* Kirci rrfiTD (39 tn BLLu- l'*r fftEh 
IhOEall COllW* hi 1 1 1 b- iroj&l wbarrllisH {Vflnic yrafiuiaba in Ix.fh L 
nccMMCiillf. KndnrHd ihfl In1«i= itini .s| A iu| r.rj rf njtlKpE«- 

a-nd Ui# FtlO'kf Jilnu d lllmla. T^nm exaj 
m-i 31-rtDf | x#* pan a It*. UrvluBln plxoad an |pc*l paalfclcoA. ® C«T 
rpLtxlr«ua. Abi i j^rlfp-llro COnr-M In whlcb. JW ilO * ukpunJkd. iddrcaa 

tlllnuli Cnltree nf PlliHiwrJphy l)B WaHaitl *vf.. 
lUascU OoLkc^ tiF Ph(itn-ljnprjivln(f i EIIIn(tLam r ElJ. 

L H. HIKSKLL, PiaMBiul. 





GAS 

LAMP 




Wt? want to show j'ejij how y™.? can haw tbifs 
brflliEnti liifht in yemr own liomu. Tbu ASC'O 
GAS LA UP is frirri|ily a eersemtor nmdo ini the 
kn'iLL ol ll Cable Ilt ij i p. It so ccmatnicted tlmt 
It will ]:L-t U LlA'tlJik! ;i:H it ia 
macts entirely of metal h net 
even chLEtincya bein^ 

ufttl , W ittv eat. 1 ! i JaEup ia aiip- 
pLUni, a luililulev of calcium 
csirliitio wliicli can he houisfht 

afferwarrlR at vety low cost. 

Iji u^iOnLtiiip: lanjp you ei tri- 
ply pljictf a |>urtiii]j tit earbirJG 
m l-.ii i i]i mul fill jiu-ket with 
wtf er jlihJ acetylene k 33 i fl 
inatantly pmeratcnl, Kk'injf 
the must brjJ I i nujt u'liito light 
Over diaeOverCiL 



TIlC ASTfl fi AS L AMP 1 r aliwlmtsb itafei mrij rjin lie ci|v— 
E«t -i!li| rol'lea Cfi the Jkur Vi IUkiijL anvil iiJLUrr T. ]L;tlt! Vi: r. 
. Tu hi> btkrt, ihn AStlJ G^O LAW]" H vtienpoi til an 
K erne* IIP, Biitec Elmij Ii rmsriHi. irlvrv m niiy 1.1 ir.r.i :i i:-m 
Pirh) arm muvb Iosb tioublu to- una Can you airord 
to tm irltliout Ht Wlifo for onr Ilookkti L ' Way 
f siuntcy llomea Nved litat&r Ll^nt. 1 ' Wo want aRoot*. 
Write loi xiioolBitternn. 



New York & Lima Trading Co* 

Beuti M* 203 W cs | Boxidway, N. V. 





T will Utld tins heitallftl] 
iTcs-i^n iviiri 300 miniilurti 
noil my LIEu-itntBil «liluf 
uF ScfhJt Sjt. . , LitlTicl, 
Pbhev Wunlk, MvLalTrim- 
uktt. UiJ Taoli, rHbiijni.3 
on rtccifit oE LSc, ur M-nd 6c 
Fiji cjlyluftinly, Atlidma 

la POMEROY 
Scroll Saw Co* 

UI bylm SI., Etilkr-J, Uul 

i>iv, / 

SCROLL SAW'S 
FliOM 5t?C tO EIJ.50 




Ft-rAJ-B tfB-Hf-fom Popular if r.i-?tu}nirj 







VG&WhAR MEUflANIUa AD VEBTialNti 3ECTI0M 





FOFtJLAJi mECHAHTiCa ADVTU1TISLNG SECTION 



IS 




iiw mw Li?® ■ mhS 1 

*'■’ -r: 

'■*• “friep -utt# if <d 



t# virT» iqgp 
•T ..nu* wj* 
% - ;(tf «jb( 






,W;: : 



It% airtSatiwn th*t disttnjjuhfces MAN 
(«in tlie lnw*r iUitm.iL MAN'S natural tendency 
is to climb^to seek HIGHER LEVElS. I: y : :■ i. i jtc; net 
'iidviuicrng it is your own fault. Here is an oppoHuuLty 6oe YOU 

NOV* CYCLOPEDIA OF 

Architecture, Carpentry and Building \ ■ 

Tea MafiriVA Volume*, 

fildlt'-H, Ji IhT-*,, Rn-r!. ii|h, -Hr . Pr 1 P 1 - d t 1 Ti : 1 / I. • hL urAili- |i:l|ii-r!; i-i: liri-ij- r.rw r I I it IS- [ .T nt p . Ir» --Lh I h 
l'V 4 ‘ti' (fil'U-rii'IsliiT. TPIh TTi.rh Cully rnv -■ i-v-fii iiiliin jiirixli llin '!.■ I -ill lillEiu ■ [l Js » linifiV’a'(ikt , i’ nl 

rjirijtliMFi, r:iv«i' L--i‘, | i:ii rli-f]! liil'iJl’fi'i'li'J'- I fi iy il-rnsniwlpirllflii ta dMVn.'i] fhsfii Uto 

pnKanlncpcrtfeMeortlMiiwkti'*«M|)iii* In (lie liuiuilair lniliirtFlre uT the- wr-i 3 :l. IV* nniiviny mi 
■ K*>nt* t« ftiiiiu j-, l!i !i if tli> "£n‘ itlii :ii i ■ r ■ I ii)i , iii' i t r. 1 (Lttli,- (v-vloiT* L nrlcc. 

Free (or Examination S 19 .B 0 Instead ol $ 60,00 So Advance Payment 

Sent r r, T .i;j hy cTT>r, M. Kit | 2 ."? with ir 5 days jirwJ fJ.OP per Tivmlh 'I ypir w"’-. ID b« p Ihf boafcll 
ftiturwiM i»uif u:. iomiiJ foe thiai « cut c±j*eutdi. *■« i«jij ew-S® ywii tu># qavttiini;. 

•tl* 1 “ilUpf J'ln.u wiU IetuL ehixui nt harfci dims an intuitu] opporhHiity In act a vc riJn|r biwJidjfge 

■:£ ,L waiH |V: J tJJjSi . 

Tfrifl tI3dfr Mnn wha wiititi l-j l, lLi^i’c Jim pt-ucLy- p.ii4, unrsins: ni*| rvnfli c.mrKit ,1 Herd to 1 >' ■’ 1 
this chan re of .w It biKarmsnt. 

Tk-" Ifoiwfl Dnntr ■will .ivv mAn / times ?!•„• io.it -:f iim- ..; ! A I'tKik.i I v n .. r.- !>• lypiriii* 

the moit fU-mrr.EiTy (.id!? i on lt. tru'd therein to !it hi? rveryitiy Iraublr-i .lid ■r.nnyan:. 

T h *' Fraixpkdrtirp lltraw ItuiLiler wj|[ himiell Immnra iintc, w?rrp. Ira-felt fltid much. 

eipili-*: h i' i.lipiv i:.if| this . 

EE Y'_ r . I . I r L ,i td .1 Tp.ii'li.-r, 'iJln r. tr.L :' I'jr, Ijj-iiLdjT. A pill i I*C 1 _ Lir.lf I.- 1 -„| [L nr 1-1 . i n i L . Il cELcrz 1 -in 

csCfptitirj.t| ch.incr w .idvancr in your pr-t?eni pr .iip.i'iinn. 
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1*-rLnu I’nlntLiic lleatlng -YcnllUtlori Wlrlsp lor ESHL-i Uurylnr X ir.ii-, Stcitl 

OiiliritrurtUin I lijraliim Fhort Milal 1 ‘hM-tii Unfllpy ait^hinlcnl, Ait-.blti'ctnrnr, 

Fjyt'hpipil flod lVirpertlTe DnirlilR'-LvtlurlDir— Slm'lvp and Shndnir* Thpttnwfc amt 
icn[ii:in Mpl i' Ar 'ii'- .-iiiri- IIi- ! rlnj; cs I'- m ! ]nn n-i.; '.V i- . i • t i ilixt ttii'Ii i n “ >ln • - i. -i - . iii 

liliihjEiit i^raftnintin. ^ rl -,,-1. miii| ] Iimt, t,|i|i| 

AMERICAN SCHOOL OF CORRESPONDENCE ^^LS^rSsnS'iX 
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You Can 

Earn S 2S i* s 100 a Week 



Ctnr ctmw* nf >lilr *113 Hi In lurn. Tnrhriiii? to Tm- m rtfliiffa'iiT. AgCo 

W tlnrapr MflCiHitC'f, IDd tbrrr i» nib hctfnr [riifil uecuiincEnn. rwiT 

|:-li-:i ki lui-r work Sit the world. (Jur H«0M Stfliip (.VniK* Ur miil i*lved full b- 

KliurtJuri by a'Uartx and tvrat. mul ilf" 1 * nut In.brrtfcn' wScii Jrijnjf jimml wetaiktUinx 

Ull t ^L‘Allllll.C-. , r« lire- riiLllKI! Ill'll ±R f-IpCrt* *l«1 pa tilt Juds nerl tlll'm. 'WHITE. TOBAY _ 

idr fi-id rdbinfii! ttbuLmn uitn ^nO'l (irm-tii-o m (UU bli fcuir Turk t^iiml J( jwotetfed 

NEW YORK SCHOOL, OF ALTTOM GUILE ENGINEERS, 130 West 56 th St., N. Y 
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BIKE A MOTORCYCLE 




*t «niAH east Iw uttitr&liig the 
aflLtteU, pywartnl, |l|{litwelgbl 

FRIT 2 S, P, ATTACHMENT 

Tlik Ii.iiI.jiU-h hi | jniTtel t-M QinllH 
A jHMr'-Tfii|,^Tii , 'L' innliin^rb. 
lien In ilhi'i, £Ij.Im t<'i ui^ slur 
[man*. Hlfrf i-. l, i te ,U iul]« 
pnr bttu r . ftig iLi,y t , I ■■ y t _ 

S^-ml 9 tHnn] 3 N for a-ut.nl at; 



mnrn urvn ki\ is °n* ernt pt*ui]ifl f«m«w 

JHU I UhV 1 bLU I J Hilhrt HotAHurtlh 1 ’, Jl thllfl itrfuit (he 
jiMdiJUDkin, am, upeTBtl-'^, li"W to i* Mt til-ire | o 
Ji«M nuke nf mnieKTdlH IW iu-W prim uu 



etc, 
Burlaa. 



MOTORCYCLE EQUIPMENT CO. 



50 Lake Stf.Set, Hammond spart. N Y 






A MOTOR -CYCLE OR LAUNCH 




itBEUkLIi L'l’lST hr lining nnftof 
war .H1LirjAl.li, psinss. S MW 1 
pi**# '-in f.« of F1iaiit»'i Huton ct-S 
}'."c^li CuRinp -1 St-r EFscpcJ*, .tTiiiv 
Eirinr, ar Stp,U(irkMy a bclld 
tfWip tie CiLFftlLVME. 



STCfFCY MEG, CO. 

GlmliTE. £• 3Kb 5L. FtlliJtlpill 






AUTOMOBILES S100 UP 



ntliK, iwir hirire rt] minted fta.Tt'llEi 
Sheet n| #%litjT mind. Aii-UinmifaileB 
pf.MV.lni' **. 13 rale ]'1i'.t'^.:ri|-.liH \>t atai- 
IF ni > iEliTi'P-nt nij'krf, r.'F Aiili.'nKi blLer 
dated Hrf k'SF n-f lutl. S^iid uncne and 
N/ddriTUcnJr. Yl'rl J j.i- jyi*|uk tu 

H. CRAIIAH AUTOMOBILE! CO. 

BltuMtalWiI Ifl rran*. ai]-l> r; ikf, .i] a ,||...|, .x, tl[ ChlCBflQ, Til, 



AUTOM ORILC 

Ynn rhi'i Jo w hy pnrrliHA- 
Inr Jf-j'ir 6F 

eaaiplpbi f nm Ui. w 4T Lt* 
jpoy 1h^ P-.-i-tfiL d i»iir ;nri 
ftf -am in In c | ( I a I Jln&,, 

W" ■ rm hu | [4 inf liunJrcJB 
■ nnhaHft iTi-w l ini ■ fend t h ■ r 
•P* * d«idr»i waev#W. 

IlnU f, ilnri ’ lr B-ud pe-Wwr- 
ful. I' r. pi Tip h ■ ilrni ud 
■Implo ill irmiiLrirllriri-p- Tfl 
B.T liny i (p:«i ui 

ixrS bu||a1 joi Kfi Anin 
B-ftttf. iSpnd tndij foe 
train. lirts Inii.rrnHk ii i=J 
prirwi 

A few OpeCldl 'ul'J fctilD- 
IEill«ik Ik-iIihm fcn&lt M b 
I14AE Pi^riBo- Will will Its 
the. WiilUair jaWbEfi *M 
Srin'IT^-. 

iiHri felrr Bi(|f fhiisli 

i Jl'itan, lid. |i; fli. Ei 




MAKE A MOTORCYCLE 
OF VOUR BIKE 

nl ibqoJI i in-t, b, iiblanrtuir Ad n li- 

nliiil QnEtll- It l:l.i nnj bir jnl ■■ 
Si'nd itninr'fnr diCkl'W Suad 13 
its .1 •- filF rbo NlMlorcyi'le 31:m- 
aanl M It r r i 1 1 1 1 h nrf BiniLirr^l'lMi 
hrvff traet iBhre pn-irer. eii\ 

EBilP MFC. ». Dr»t.l, fiakikuit k« L 



$1*0 MOTOR CYCLE 




hirn iho lAnfcnt Sinn nr PEj¥W X r. 1 
Owl JilCdar CjTdw, r«ti bnd Ibnnltn 
lli Iba cxnmtrjr p riL Alia l.-w^rt. f-rkpa 
KyocT HurhlM |_ , 'iir.iiiCr.-l W* 4 .. q 

IbMMf- tud nnif tuluilr# ^ r 
CfK-lt liruna In Elm wnr|d. Hrad r r «f 
nur mil I7i<4->’f. a SpncMlj. 

Ma.b-.ri thIIwa? ivtarlnwl.ci. 

Hiiry I. G«r Ce„ Si. Lonls. Vo. 

■ ° r? :,ib.l for A t bhlu 




THE LARGEST ENGIXES IN THE WORLD 



Keen CH KAGO & ALTON Trains 

On Time Betweeiv 

CHICAGO* ST. LOU IS* KANSAS CITY. 

“ me On]j r Way ” ,£k 

oeo. j.cha p LrroH, &ew eral pass tn oca aqewt, *chicago. y' ^asTa 
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Train Load of Books 

&ooki te b« elat'd true iit JO cent* lOJ-WwifilS f-Fi ll*4 dollar. 1 Bell tnOM hnolid ihtn IW|f Mhrr man In America. Whyf Eajjj»J 
*■•=.• ili'Tia eh. tapir, I Isugr iiponj h.ii|k »■;■! j»U iiito,md ruliiirJifirE' oversHucki c-l dew bucks Liu a any Other man jo th* M. S- 1 

plfrtlft tnt« fiiK n !•: i c P; : : : -: 1 1 : 1 qUitk, at A bl^U! advftrrte (JirlTtOSt lOjnc. 

C/l Arm F * !*W ouorlfc-l.i bwlis wrre II srt. tht pritr Jflr. Tlin Sk I,m iesrludti fltvtfly <sf OreiLitiifc, 

a/unrit rnivCd m M.is^ueudcrj, C'-ihrSiiiiKil Canain, K «. h*r4 Casrvtl ind hundrcdj rJ new tltLri it csi.in JKc to 
Dl t.M':li . Ki w I -:ii>#£lla Ll.iMiih Ir.i, lisSE mcKKfd Nfidimr, rnculiir HO, mr Tt'Ct wIuLe ther Ian f & + t IS. Oatlti Uicktw' Liieb- 
pfcli: Wi:-Vn rrirullrlLh. hny JiHl i: iS, >1 1 1 1 Li i iih ri F IIihiVh, ThoUHanAiKllTirillh ll^.li i Olial . illtij«li h( simt bl* f eduction. 

fPlIiMtlnlf flpe |li* D* Dm** Kdlriong CvUipIvtaHsrliH, JC-ilf LafttMTs Pun a old tap* mui mnuiplnE, 

iCronplaLii Ui a k|, Si 
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BOOKS SHIPPED ON APPROVAL 

List of eh is atsck tiLcri EiderLnE- I e pans nci hlnp. W iLL u vt yin; osDiiey 
DAVID IS. I'J.AUkfiOV. The IhMk limit .-r. 
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eiihkci «ft cjcuiiLtietlAM In vow 4 «b horn* before peyisa. Every tunic puaraolecd nt 

.ind jHi.i: !..i i:iry, i,.r r,n li|cr.L ■(:- rr-i-jm at my -j-ptrst. Wrue fa r nil hiff f ree lliiya 

PortaL qi J fiLlI l:r:np i[. 

453 IIcimiIi UnllilLnE. trti Ihtj kti. 
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A Rare Opportunity 

T* £]*aur* a 

h-ncrlul, iprrlj', Oependeblt 

t, a or ti U. P. 

Two Cycle Hlarinc Rngiiif 

Wfii lanvu rsHH'iitly |i*ik‘]iu.-i 1 ckr: 
Min in" | .la lit ii| His- Si. CMflLr Pitutnr 
Cu„ and irilft ii IllUlitil Tianjtitr «f 

The Famous Ultle 

Skipper Marine Inflincs- 

41 ff-rjF Liitfrf^tlna prlL*™. They 
hi-i: smillin^ 1 Bp I illy. Ill- prill* will 
hie iTirUVLiltl vlieil ttf liriWiDt line lb 

P .rl'alil' V I' M ■ 

Gray *11 aw Ley Mfg. Co,» Detroit, Mich. 

Hannr nrlnr^a nf 

Dra_v Acrbnrblin.«i, Valrafl, FtM4.Priiii, 

Sli'eni Am I ALt lllilaie whistle*. Uta., etc. 



Star 
Expansion Bolts 



Fits All Wood or Kifkir.i Screws 
I'l.idt oi Lend CoFPEWKlkm 



Fil* AC Stock Ljjt Screws 
M.idfi el W+Ue^b^ Imni 
QUICK. LABOR - SAVING PaSTE? 3]HGS WHICH 
DBNAjjgNJ RATHER THAN DEFACE WALLS 
| QF ERICK. STONE, MARBLE, TILE OR CON- 
CRETENG + 

Tell rip ynur ? Da Hi ream tilt 
We’ll. gUdly mind uinpLni 

STAK EXFAHSION BOLT CO* 

HiiCifL-fY. T/iit and 2 i 5 Ls- 

nmmiE, K.j. 




THE LEADER 

IN NAME IN QUALITY 



The Non- Vibrating “Leader" 

The first successful horizontal op- 

posed marine engine on the market 

Three year* ahead ot iln aearcu UDinpetilon 

IPrilfMilf fief Catatng 

it win lit civirih yirnr ic.'ii'hl 

THE 5 IN TZ- WALLIN CO** 

2*4 5, FfSUt SI.* QrujdHBpMb, Midi, 

LSII Nenrimi.iit. i Vork 3dJd Car ipiSvl' C- Si. , SvYr OjL 



IS- LU U. r. UNOINE 




DIRECT CONNECTION 




H»TB uipririft in pKipeiiw 
f'-.*i|c, ruaiiint,; * 3 , 1 .. mthl^ 
trn| nfil^li'Hly. film |>li:,, 
Oniriliki-t, rjE»i' nr .i-.IJhfit- 
TUi'int, pmr.'rfiLl I'Lntcb ■«! 
tikFtriM luhrteillrm. V.'/Lw 

Ci .i dMKTljitirti t'urak'i;. 



do PHI>:> 1L E|I yp.jj Be c*. Bank Dldgi., DETlHlI r. MICE. 
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fif-Ufft IffflttflJI- PopvlQF aJccJMfllflt 
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THIS MARVELOUS HEALTH VIBRATOR 

For Man, Woman and Child 
Relieves All Suffering 

It Is the Lambert Snyder Vibrator 

When you hurt yourself you instinctively mb the spot. When your head aches, 
you rub your temples. Why? Because vibration is Nature's own remedy, and 
rubbing is Nature's crude way of creating vibration and starting the blood to 
going. Disease is only another name for congestion. Where there is disease or 
pain there you will find the blood congested and stagnant. There can be no pain or 
disease where the red blood flows in a rich and steady stream. Good circulation 
means good health. Congested circulation means disease and pain. 

THE LAMBERT SNYDER VIBRATOR 

ia the greatest medical diKovsry of the Twentieth 
Century, ia a light, compact instrument, weighs 
twenty Cutnees, end he Operated by yourself with one 
hand by moving the steel bead over the rigid steel 
rod, and enu he placed la contact with any part of 
the body, and is capable of giving 50,000 vibrations 
per minute. It is Nature's own remedy developed 
ami concentrated, end w-th one minute's nee send* 
the ret! blood rushing into the congested parta, re- 
moving all disease and pain. 

WHAT IT DOES to DISEASE and PAIN 

RHEUMATISM, SCIATICA, LUMBAGO, GOUT, ETC., 

arc caused by uric acid in the blood in the form of 
urate of soda. This acid, through poor circulation at 
fiiimo pnrt.lcnlar part, gets Stopped on 1ft way 
through the system and, congregating, CauscH pain. 
Apply the Vibrator to the spo-E and you will relieve 
the congestion and get relie if at ouee. 

DEAFNESS, HEAD NOISES, HINGING M THE EARS, 

in moat cases, are caused by ths thickening of tho 
inner membrane through catarrh or colds, To core 
this vibration is. the only thing, as it ia the only way to- reach the inner car dram and loosen 
up the ban! ttu or foreign matter, so sound may penetrate to the drum, 

STOMACH TROULBE, INDIGESTION, CONSTIPATION* ETC, nro earned by the food not prop- 
erly digesting; it lacks. neceRsary r saliva and gastric Juices, thus cresting congestion in the 
Stomach; forming gftSeS, causing pains, bad breath, etc. Apply tho Vibrator to the stomach; 
it SCttlei* the food down, releases the gusc?, rCgulutcs tho action and bring? about relief 
inst a n tty. 

No matter what pains or nelies you have the Vibrator Will relieve them in one mi ante. 
WARNING— Do Jiot he imposed on by the tn-o trial offer of the so-called battery Vibrators, 
ns they arc worthless and only produce n slight oscillation. The Lambert Snyder Vibrator is 
tho only Vibrator in the world that gives true Rhythmic Vibration, uh-d we can prove it. 

Try our Vibrator for seven days — IF IT BRINGS RELIEF, TF IT CURES YOU, IF IT POES WHAT 

W£ CLAIM FOR IT — KEEP IT. If not, semi it back and we will refund your money, 

FOR A LIMITED TIME, we will sell our $ 5,00 Vibrator at $ 2,00 
or mailed on receipt of $ 2.00 postpaid 

FHEE-OUB BOOK ON VTnCATlQN 

Electric Vibrators— All Kinth*. Don't Wait. Don't Suffer* 

LAMBERT SNYDER CO. f d (P i p^imstatEiiSi, New York 
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than SOfr.Q&D mtlBflN] PUFfc'Invn In tnrm* di.«. r> n rm.r»|-M H 
■ nil i-ittHpio lit- V>fel 1 wt 0 titia who havi.' u*cii nred. ftoutt 1 
JTLI 1 S k knu.irji.aiw tftOTe OI rau|j;n :in 



360 DAYS APPROVAL 



® 1 nv ' rrrlm *"T ricl:-.nr*ln ( .(iia| Tacio™ Urine*. y*DUw,.,, r »*DiebW 
I 'V at f- r ‘ 1,11 11 1,1 ,lr F 1 "W uociiif ntlrfactlon, ¥iw nn no — 

rkl. \llL| PfcTHfttl 'J'.'jLh.tk |ip -lllrl^ IVi: |m v Ml i- fr.'iptfc. 

StUil PaslaJ For Cuming Iftfc 473 iO.'ljl 

u 1 ' HM 1 L I E '-■ r Eijtnt-p. wS-rTC Wl] 1 1 1 1 v I. 1 L J -S J - n 1 1 1 1 . // J^~ r ' ‘ 

KiUua ItW! Ctnunr, MTF*., 'K bI him j j: 1 , Mlc|[. II 
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Direct to You 





O lit 1 6 Inch 

RED DEVIL 

Water Motor 

ntU wn F'fiMf TTtOi- 
1 n: : Mktlllx# -in- 6(1 

fii'-ilE;i! - |i : iTKHlIlfr i 1 ! Ti i k 
LL|i, Hill! Will (i.ii hl'll 

piiircr for u, Ii. ir.il Tint 
rrtJin- piiiiimd. 

aft price stt.aa 

Oiir i Lnrli E-vl En-rtl 
Mutjjr wiSI j-TlnJ j.inr 
nitkT). |h -.IhIi yiiiir - 1 - 
vtr,.nmyi ir«pu-|nj; nift- 
cMnu. T'ln r*lm, 

«tt„ <*^i *0 * 

]IUIU||>- ]irr--ll -i- HTIil Up. 

rite' Of II Ui Mtllt 

*4,00 MET 

M-;.iUir UN unLlry only 

*3.50 MET 

Vfv Ttf " 1 1 1 ! ?''"r ni"litT 

IE aiA Mti.lHlK 9 i.ir] a no 

You Mutt Mo R(*k 

Orili x r 11 . (ro j'ti lit dealer 

IM- Ell-Ill IlK, 

Cjsni'ij free-. 



DIVINE WATER MOTOR CO. 



Box 192, Utica, N. Y. 

Rff?renr(,i [>un and 0 r«.Jilitet 





QLlTT YOITR riZZMNO 

I* ■■K" tk? , l V:!-.-! I’DUilt .lifu myirNn J 7 irrii , m«i£'J iaip .PllEf! 
dl lid! I'l' JWjjipjJ- 

WUllt 16 It? HEmpIfisE little I bins fcinieUtoiMa, but It 
lIHlpB you out li, OULti -rruLljy wIhiej yuii tuivH A 
tuonh of li Ti'. i liJi-- to add or subtract. 

Wouldn't you II ke to IieU'cEi Llltlu nSaTtOd 
WlEinvhii'li you cauht turn tbs trick of 
itdillriis or subtructlnst n pr-G-up of 
fractions lit in m (vi:ii!s lij (C4ld. 
Ol bit tiLiu . '■ 



a d iIn or 
s.ulrtrtw!t< 

■any ijraup of 
Tractions y<m de- 
sire, and '.1 vh:'-- It 
ijnkifly and aecurrvMy- 
Simple and cn^y to of* rata. 

You, can do It nfii'r a, ft? k itiln- 
litoV prrml lea. (lotnpleto d I roo- 
t .ce^ "-I1 b * t'H-r? ml '. PrFct S 1 .00 
■Worth Loo aa^ca Ue owt r!u+i e'it^t d_„ . 

Tf E|HJIL WOTS In HeuIt* Jim hlmulit hnt\i orf. 

AEter ODeeupInC wouldn't bo wl3l,piit If 
for lorn nr money., Hood ymirdoSlar today :mrl 
pr t otin liy nHiu.ro. m :i il. Money track If y ou iLou't llto 1l 
1 : . i:-n >; 1 ■ L Emu. 



Cel) Fraction of Adding 
and Subtracting 

Rule and you 
can dn it 

PRICE 

J],W 
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rjC 5-40'r ktorE I tnd tr Bldg 1 . Grand Rnpidi. ftrSii. Mf n.n 



The Greatest GOLD Dredging Enterprise 
in the World 



TH t YUKON JiA^W GQID DRTDtilNG COHPftN T 5 k mi ln(nraat 1 onFl ™bpans r 
i-t u.mi/cii uikIit ihn HfrJtEorlal tim s of Uui 'l nlH'd £>r:' tee-, rejlstemd: ami (abo- 
tloiiei] hy c bo strict lawn of tlwi Dounmua of fmauda. IuiprejiorUcB sn ic® niiii'» 
riv^r ffUDt^ftai or inure fbsn 161 , 1100 acrep on f ha funuMi* HbiirAi-t River, ihn rlolie^f eoJil bebrliiK ptetur fluid In EIlo 
V ■ 1 ” 1 * 1 . Liriiy .yti’-ol in* train tlir mniLdlam. Governmebt tbrauffb WLlLLam (mirlo. foFrrn?r pciircraor of Yukoa Toril- 
t^ey libit uuw EiriMiOflilt umL uettiaL flol-d manuEor of tbu Ytikon J 5 u*lb UoM ItreiisiriK t ompiLuy. 

Fiwh (Irp^str' put inthoflcld will 
iLd Ihn Work of 1 ,l»;i men. fil.iL 
wo proposp En lu-tall tw^irn-Bq tn pULly as it la posslblei to mako lbs fcrrabKOiiiMitB. Oue I! ret inani modi d»iiffi> in 

Works Co . Bun FriLtVcLtoV, ? he gcouud LB funr *WWU »p im nmnsi-ly valvnlilr. 



THE COLD DREDGE A WONDERFUL MODERN INVENTION 



HOW iir lrulLI, tiv TCLnilnu Imn 

TJvb Is tiro blEK^Ht muIiI ^l r.-iLfi:: rnr phuiionmon Iri Ajuertc* 
vrH'nt ns Ukh. an ? LI .00 nrud avoraawl btATu thab 3i.DC p t r jeltcI. 
CaliUEHLla uti grunnit ovrraklnfi only ]0c per yard- 



t’ a refill tiuia eimHfltiy uD nillt-.-ioE out leaKHTnUds 
pubiiluuK f-artuDus hro belli tr inude (lmUflur; Ln 



nnifr nn CTftflf MAH 1 fCWTC WBcanBlderttilf stticH Enirlnslpdly worllipaf, and In a iBawO&bln 
I K|t.C, Ur alULn JlU*i 15 H, r. (11 5 lorup-ft] i^t timo Lt wlLl bo pnylciR larun d M lEc^H r □□ ihut, Amunbt . A 
Ihnl red uniauni n ( fun nam ndn-a. 13 OBKa.blt 1 stock. wjLL Im wilil fordCTOlonmcat putposea at 15 - ffNIS per^hum. 
Soon to be- AdVAACAd la 25 rents. Par Value 51. Stock mil? bo Ihul *A tab EUCUtht? Insiulmnnc [layorHiEJl*. 

Basin Gold Predginq Company k’a^ah^iu 



PA'itf'c Iftrriicji FvpulC* irccJkrnfcs 





u 



popular Mechanics advertising section 



A VALUABLE BOOK 

OF EXCEEDING INTEREST TO THE FRXCTICXL MIND 

FOR ROTH OLD AMD YOUNG 

PRICE 25 CENTS POSTPAID 



CUNTEKTS? 

AWftfarcHirtsiflr.. n] J« 

Awijlra !4u Hnrn« Y!p-1* 

Alarm, >1 Villi' j|>|>rjKli 
Al^r In, IJIica|« Fir* 

Alarm, C-caihin*! "l-sri r- 1 4l 1 fciid >71 c l i £ 
Aisnn, Hfebdgr Dfertffc! 

.Ainlrtr, En ilril .-in 

.J.'iiniiL-ir. tlfiT Iti 00*1X4 

Ann mmIaLxc, II.. 11..J Mi-ld 

A^iiikriijM, -II- 1— ■ In Xl.ikp An 

Are Itjht. ITorM-llkAt 

Alii lal-ica fur V : J I Ain 

Auhj, tnniijT Jl.- I.in ■; HlllHi SUtemnJu] 

Ml, Uullum, Bswkliif 

IlmlLmr-iA- , i:-r»n*-|j«ji v>P|-., Ad/ YdIIo(D 

11 Llc 0 r Y. II'JIih Xd'li □rtficL 

H >. I Le r v .vfrlbrh 

JlKl*r/. ThHMIIv H'jw L-i SjAa 
H uLxrf J. i-.f, T-:- I.IiaHII .1 
»*!!. hi Lem C»|l r with Cm TTiri 
llirpr - I* 'W ir Cue h 1 z l-i □ i-| m4||4uhv 
Trainm 

Beni. I'm. I.II4. \Mm bXek. 

N-N-SI4I H tne-j 

BuuL till lid, J -mill t lf.,1. 

Ilrickit S»«- r r’lNJ-v Hu-m tu Hit,. 

Xrul *j, Klu* Cur 

CmE-LanL, MiidA-TIm-l/i TTii^ 

L'liun. Hn.r^. K-lmrmiiiK wllim 
Vkltark H:-Vjmr. 11 1 ■ r k I pm rl f r. ( ijci.j-.nlz- 

l kiimri.. I'-rbj rA, YYn h;,,i 

Rlinn^ii, IT i" In Kj:i 
C hDiiun, tnj, Li IX.krhHta tij K I -kiLt-tiLt 
I : m r-1 nizjla, Tiimlng 
: 1- 1 1 L Inuk, Sirin.:. iril 
CrMi. Bh.-- mi.1,1.1 Ti |eki irilh. 

RhlM#A Alien Hllrrt 

1'irvj I treikir T:-r l,,,1ii, bl:-i Callm 
Ul'ili-Hiu* I n-l-.,r.m.„: 

lhrth-Wm/. Fur ' lull Hr. 1*1 Nrurfc 
I.SVT1M4AU4-1 Air I'lirtp.iiipinnc. 4T.. r i-- ■■ 

C ' I j ' 3I1-L Hmijinr bii-k. 1C -w tj Sixa 
C u-p, Tn Cilir.r,', fii , KniCm 
OInarpcL Her.;! f c-. hini|.ila 
I‘f *Dil L.Lm, tu k«-v AH--1J? Crvn llir- 
bmf m l in 

Hx«!"l "IX UflT* Ataj 
D ti-Jr ■d'l-Dhie, tisclrir: 

Ihimn. Hlpwtr, 1..1..I- htir 
iKIwOlIC R|um I. .hi. I ?./ at hat.L 
lilq-jlr-: L-.hlin^ BidIaLibd 
iKIwAejn LlJTlpO, K> [ikeiaicDik Htfh 
E I uki c EJeLL L.n u. 0, Km*/ Fjjmi rimaLa 

C'-KkricAl Flmf-irilimil, Jiili:t.Lir,|r 
b ImrNric: ■' Diin'Li 

l:.irbr.i I'lmli 1. ■ Bupf y ( itud DC 
K i >: b , L 1 .' |, c . Bur Em Ail* 
firm Nehaii, fclnpr Id 1 hk ,, 

Jf-Hin-Irp Wgit |1 ! ! " i M 
I'iiE [ -Kli'.i 'urmnl 
Kmrl II — ll-imr Id XiAkQ 0 Xuld 
I'M* 111 - Welling kwt Po-iciej 
Turnkum, [i-ur TOi-rnnKr Cot 
fnrn-hfO Dmtt AltPCOCucklnFljlTlJp 
Kill'll mum, Sena IS Ena, T:- lluilf 
Finuiii, XitaIL Elw^l^. 
dNlTWHUpA, HoNA-ViHmki 
Olmi-i.iim MucnirNur Wn>rl P’,,i|c 
One wiiMU, Smi:i, TuHiOii Wid™i m 
lutu 

Tlrmi-i JO rl-ir, Rrrw In llnl'il 
R moll/ P k-Tmc C I Dip The Fill fc-Warle 
G j L"ji r V ICiMKiEmuduiD, Ed* Ld JLikA 





WJTTINSOWUU' 
UNDEMSTAND IT 



ABOOtt?«- 

OLDontYOUNO 

itfjbn //A'C to — 
/rr&A-r? 



.1 ■ nrln I ^ ti r">-i-*jivi 
r-Di'i. i w.r.iiApiKs, 



C j-H»C -afc JCk-A 



miAK'W-mwics 

COPYRIGHTED 




il HP 







Hu: :i*r. Oil pirlmu-i mill Joio-FCOi- 
P-Al»ind 

ETBiuiZjLKk. IlLrril r : 1 1. r A 
lltelropoii -nuiic-klur, A'ao ,11 r.l Fimir^u 
Hjdnfin illmemlar, NdilII HirOrial 
H/p-mmiLmr IlnH In KUn 
NrcCMpsl. 1141 , . It 
1 ■ c , I' 1 .--.' u 1 1 j r I ' ri | ' ■ r I r ■ r H 
EarandHTM L Ijm^ JJ|;h l.n/ mric|, Tii- 
^OflVin W1 
Ink, 6 Ih. O. liuHrr 

liiLermiilAr I low In TlAkr u, 

Inwi Pu4. T'> |lAr.-.-.-.4 Ccraii Clrth 
J i : | 1 S|ii"^ Ceil I, Hun- Tu Hkki 
hi lie. Heir Huit L: A ikr- 
LauC'IoCd, Bon LX -HllNA IfoD 
Lmllin, Hi-w L-e- jCmfem 
t ieI-Ip ,p«r X’ i ■ h . Hhabafimpha 
UCI . Aujl tier KlekTelO 
LndE , O j I : i e I-: 

LrrfV. C-oenbljimliOin, I'™ Lx Hak« 

L J ."l , h. I c-il r i '. . I* :■ r hll'iixrL lOutir 
LidO, llmk-lkde I'nriiniiiir 
L-jl . SEai'lo Fiecorir 

Luck - r-i-iMip l < r:-mcLSliXu OC 
Sr.i.Mi.i-iT-1, llndiL 



COKTEKTH i 

lmKjc-mr^lT/, J| - 1 1 

Vii:i.- ike, Hi-nr In CFmil 
Si*:, IV H- kir, W|a-kir F-rvninipi 

lii'l-'Cl'uii Cuil. Huir In lluifl 
Mi'/iOKL'i^ 1 ff ilhuula Ua| 

»r4os-, ilfctfciry. rViiitn. Jkr rn d H^^nn.u<r*i i 
M"Lot. ^nlivllcr fur bmaJI 
M HiiaL, hnriralnR 
M»«1, &MJI> EI-TWl- CuiiliBtlri R-iViari P 
Cor 

Triif, Nm-ft 

Hnalc Cr^bllirt. Jfowlii SIe.Il* 

Nail S3 : -1-P! a Kill np: 

I'm 3taikc- WiLlml ria.“a ur Film 
lNivl*l r J'piI tail liir 
4>ntiCLgl iLldlteni 
PfeulufToph, fclisT In Haiti! 

F'rci, Jinaifcln| in B* T^kv. 

Dfaubl- BlL.-fr-un, ttinlftluTt 
T riL>i»crapli Hc-zn, I'jj: r-r, llmv ire llfeti 
Ftuinr«ri.]ih iHiir(i.\ T>- Ti i r ku:-! V> a- I>n ■ 
4ftDC4 

J rfc .-.L , »fTii|.h m Hfcfi In 4 PCA1T4, To 

PliL-C-.^rKph tn Ap;!ca, Eli«n- li> 

1 1 1 1 ill c-tz r ■. | - 1 ■ i . 'Tri>ii Hi.* In HiiLai 

I'icmm, T'i Mhk# F0U1 e* Dr-e | , |M4 
T'P* IllLinp-fi TTm for 
1'iirrh L.-s air, IIi.wiji Hb.^a 

P0W*iJ £ in, Huiiic-Ho'iV 

lYivilnr. Til l.i|-l -Jfi wl.Ii Llarlricily 

r Ti£p lii iM-i-l- > P««:.|.p 

Panif, nnifeiXi H'i w in 3fjkn 

ll-H 1 1 1 .1 a 1 ! Fl4- ^D»,T.?ni.(*rt In lh« Wurlii 

RlLiii ■IIbiiibd H-iP lii Makn 
h alai* Tmm i.lfnru - Rail 

Jkorpspi ti t-w-kife foe F.It+li.,- 1.1 

TE^nLs 

Fh«Hi*L HAH«rT 

IRMfislL Wi-lar, itr-rr Id Hxk* 

Fl.rn.'nl. Btfli m V.'c^ ii >l r . |.|4> 
ffr-i I'rul V|.il* i Ml J 
Mic-ri; Hrfcti fr. LabHula 
SilifrcijvKiR Rt™ - tc, Ma.h* 

^■pIL Timirel lij Whlar F«.nr4r 
$q>iSfr4l l‘a*'l A n L i z.-i L-i far 
’S'caci RhF'ii4 llnittln .Inuibiur !ihnp 
"•■SB* it. h npjia-a, T*'!, Hi*' 

ScrRx. : T-i 4:n*a tin x Lu| 

Swlteli Cur CuiraDl 

Tahla, H«ll]i»V of Lid Df 
Ffllef niph rii-aai- far Lar Mirra 
Tulariapii Key arid Ik*' ki 3 (rt* 

Talacrapli l.ina, Lha-a WFr* 

T4 'ibb *»|n|b |.ln*. S i ii 1 1 * i ■■■ !.'|-an CiicuiR 

Tai«plK-n« l HI. jit.*- M s da 

t* a|ilir-c.*, Hiafiiif 

Tir'D'LVfP. Tarmtr ■ Tic-y BuiLda 

Ti:na h“i IlIi. A 'it n.hil.- 

Tnhsfifan ^l*i, JLu** 14 B&II4 

TSf^Offckil 

7rap Jur Binal l AD '^-hIb 

TrPBf , IViTbia r 1 1 irrij'l Oht vli 

V^'aloi (.Jilor* Tn FrarariL ^nz-ai Crawlini 

Walnr Uifk>r‘ Ri>»4-P1M4 

WLpdrriill. Kaalrai 

W ud».*w Roidpp, Mnrtk 

W iDd- w t'unaaTTaArtrji 

W iM-liil CV-Tiirisr. Fj-ulp- NaiJa 

W>r*lafla HjnOcm, Xu ■■ ^1 

Wdnfli^ai tilmnp'b 

BEo® 14 Hdke-an Rft^lani 
Ipiiuib', Tu B a uii>4 'Vlt'h 1 T^lfphota 
Tii Maka a. Jump- '"pazfc Call fa r 
ll riLini. « -ih KLoHririmLj, Klc., Klc. 



CONTAINS 174 ARTICLES, 165 ILLUSTRATIONS 

''Amateur 3feeliinEcB 5t in a tlionxigli, practica] borclt for ol<l ami jeoupp, Telle how 
to Tiiftke inmijiteda oE different articles of daily nf??-. Is f>f esceedinB ii]jtcn;St.. Tlffa 
tK>nk pJioilii.1 be in i.i very American Iiotcu?, 

WRITTEN SO YOU C,\N UNDERSTAND IT 



Sar iil« (xr ill iLcwiiSdDi±ei at cid fa< niilei id dirtet fi nm ih« h'uh |i mhfT* 



POPULAR MECHANICS 



CHICAGO 



Tiqhl 



jrial 



PJ-riMf .IJmniimi PtuptiluF If tCfWrtfti 



P0FU.LA1 MECHANICS ADVEltTIEmO SECTION 



£5 




APRIL 18-26 

Inclusive 

1908 

New 

1st Regiment 
Armory 



W 

lJ 





GET IN NOW 

and show your stuff to the 
buyers of the Great South- 
west, to whom St, Louis Is 
the natural market place* 
Space, including booth and 
adequate lights, $ 1 ,50 per 
square foot. 



3 * Onr^ as choke locations are going 
ixeaerve <U rapid i y , Missouri State Associ- 

ation of Central Station Men and Independent Telephone Asso- 
ciation will meet contemporaneously at St Louis, Address all 
inquiries 

Trades Exposition Association, Ltd. 

JACCARD BLDU., St. Louis, Mo. 



TICirT 



JViTfuf IN’rlfiDn Pfl/m i'i!? UflcJiartiM 
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POFUIiAfi MECHANICS ADVERTISING SECTION 







EARN S2.000 to SiO t OOOAVEAR 



iVO will [ftjjob tdi! ’ju Lift udi' in i-ipht wr-clut ]sT tiIaii, iuid sccurt you a ]MAl- 
tLrai mUh a relfaPIo lL?m.. Fm oui fiout^aii and s^sod lu oust amt^i oflieo f*T- 
frftft lrar.k. -A Kui irht :vf thi'Crin," roduv. Aihlrr^ Letter to NATIONAL 

SALESMAN'S TRAINING ASSN. L Dept. 3M Mnnid-nd bik„ 
Calciga. | !l r| Lufftbtr Ejphtnj*, MlmSSpyil, Minn., *r Scarrill HUB-, KinUi CHjf- IM- 









Moat Practical AtftktdUr 



Wireless Telegraph 

Receiving Set 

LT4f Deiijotil 

Jk wnfiili-rrcil IhltTOinrat; hundreds itl liirf! la fAllowis. 
Ttlgb BobooK ami Iw BtoJeoits In Wireless Telegraphy. 
Illustrated Bulletin dijjioalbe* It fully, Amid Lwlurfor it, 

N. E, COIL WINDING CO., Atlantic, Maw. 



Electrical railways, tracks, switches, trolfey 
ears, 4 1 y 1 1 mil- va, iii rjtcia, dynamo coatings, gus 
enjihit ctu-linj™ , every tiling for the young etcc- 
t-rieian,. Send for our cumplet* eutsLcg 

T ho Cartlwlo 4 k Finch Qu* r 

SB2 EV Clift qn A rv . r Qlruttnnmih Qh*+ 





Motor Boat in the World bt-nni. Ih r!^lLl|ieil:4l 

TTiLh thmj 4(1 Ei- p. t lcTlJlideFi Gray Wotoni Cil'i li i'- A win- 
nit lit tlift Tinge J" J ri ■' " Jti thii 2f.i> uj[J(i nu u (in I.hSli- E-.i le.Assr. 
ll h lafT— nrrLtR riW' !riTfti'<**lng eti.iFi' wt Uh': ISul 1 lies! 1 

firf ennliM* with which, dsn ''0 -k) ILiik" 1 hioilii chn (b-Viii 



t| 1IIH ir» [tDt 1 In' lilt brtl?T CtlBO UliF $ 17.A0— j- ; h. ii. engln 
f-'vrif liny hfnbir iumt L-.: i/tMCilutrly [iltEi'iI Ihj( 

1*4* (w uur ii:iijTT. 



3t 



COMPLETE flOAI 
OUTTIT. Not Bare. 

Shift. Pn3ii*SleT Wlii-' ! , Htftf- 

flnsi rtm. Muffler, HJictH:rtE 4 . 



3|hif 1* OalE, W|n; F Switch, fttc. 



TTrttafrtrNew IMS CfltaUi* Today. 



I h. p. jjii arnntrf d 
|a*¥tlatp *14 Ih. 
Op i‘c in pit hr (Ini- 
‘‘Jit .... 



OHrl mojl 
the wiwffJ di.'Txitftd. 'ii’ 
JJirliift lli.'tftrs.. 



GrS,y PfiiUhee byii tili'li ftrtilc 1(1 ftrety ijrlill of iiiebnre. 

ahd tllltOL rKiitnlh-HA :i( IIim Iiitt |iA-<h, (l^t dW*Lnty,|l. 
dl (in- huuj.-iduj ian niihora— Jt,' tv mu. p. 



GRAY MOTOR COMPANY 



6 t Lrib St., DETROIT, MICH. 



EUGENE DIETZGEN CO. 

Hj9aafacturftr£.&Qd Uupdctars ol 

DRAW! N G MATERIALS AND 

SURVEYING instruments 

MdfifMrflt., flhlcaao "I4--7IIJ E. -Z^d RE.. Knw YotIt 
14 First ac.. Lsan Francisco 615 Com niton rit., New Orlaana 
jd iH.huioi St-, Torcmte 
jYciL! CutALl'jy IK on tip/tUiiii Huy 

ISOMETRIC PAPER 



For sftmi^ir.c^l 
aactfav. 

BflAJ — tliilck 
AffSntil* 




UStidL 1 tlul 

Bl » *£I2 lU- h- 

«9 «ista cO ebs. 

per pad at 40 
sbHita. 



PJ^oar .IfruiiroB Pupirritr Jf^hnTlfft 





POPULAR MECHANICS ADVERTISING SECTION 



* 
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[MEN'S SUITS] * 

“ 'ON CREDIIM 



pring Styles arc Ready 

Buy Men'i Stylish, Depend* 
able Suits Topcoats and 
Raincoats direct from our 
Factory by Mail — 

For $ 1 5 & $18 



W« require no ■ccnrity anil wo 
(tlist any JiOFUtst jMurtitisi ialyWliet* 
t lie LI nltcd Si tu-le:; . 

We S' iid if urcnijma on approval" 
ynn don't p.jy ;l primy till you. Red 
4 lie tlSllHS And Ufld lift' It! dAtLilaC- 
t-i)ri r “pij^n pny $ l.tiO A V,'.THK_ 

We are tbe Id-mieerhS fmdivrkvGY'ef 
(TlO larfffsC Credit Cloll-.ierH in the 
world. Wc operate J3 Slprea- inlhv 
liTLiieipd] Cities ■£■( rliq U nl red St Si I ("3 

and irnvB over 500,000 euxtomsrs. op 

□nr hooks. 

f Dpir Send toddy Eor nor fins I:rb of 

r fVCiOM yirliali Spfinc arid Summer 

incrlyli'i, sttl i -si-.eiisiiri; men; 10 nnl:, tape, 
and lull tKiitieuInrd O-E Out dOnvetJltrBl 
punDI — all Erco U? TVOr CoiumcrciaLiattui- 

SUJtW.WHJ, 

MENTER & ROSEN BLOOM CO. 

55 &L Paul Street Rochester, N- Y, 




r Requisite for Colt ^ 
and All Out-door Sports 

L1TH0LIN WATERPROOFED 
LIKEN COLLARS and CUFFS 



Tliry mU to the plMlSUtt of R|v-irt by prat- 
spri'ing dilg'b comfort, uml HCiltDE'SJ of ap- 
peaunce. Kuianic ol VMlIlnf CW a tluH: 
i i i : -i r aliLi t*». Never wilt or crunk , ft] i -1 lii-i tip 
linen they look it, yut wipadt-im aniL w 1 1 Lett 
ai |]?w r with a damp cloth. Latedt styles in 
: i i L ftiiteg fur all occasions. 

Collars 2 £c. Cuffs Wc. 

If ItoOt l 3 f T|h;j|| r rfiYiJiT.% H*wtl r gJj'iJIi? r^yiV*., fCZC* 
toumCliT B«IH ffvJ, hm'JJLi rf'-tuii'i'in'iiv*,. i'ea iC IlM BfJflJ IIIJlJ, 
ilLHliVl-f 4l/“ |||M &JL F 0,>\£l6(, 

1 III; riUL-tiLOILi CO., 

Dtn‘, E5, rWtTirlf Pine*. N(wI«U 

11 ^^ 



j^jpcrEP 



Style 

Economy 



THOL 



ARE YOU MECHANICALLY INCLINED? 



]f so, look over tills List of updo-date bocks. They wILl Interest you, All are -fully LLLustmltJ 
and written so you can understand them. Price 25 Mots eieb, pmitimJ 



RIMrtE ELECTRICAL WORKING MODELS. Tli™,- In 
dm he Given owl Iww tv uuu them. Willi 43 StLMadttthiUN, 
25> cvmr?. ip c- Mm Id. 

TELEFkrjsfes AYD MICBOPHOKES, Jink Inn innl 

irrinjc Khn jili* funu? vt telrpbunrti and inlunqilkMiviF, irllli 
HI" 1 1 1 ■ 1 T: L r-i ^ I ■ '■ 1 1 h . Hr] renc", r r ljrJ.I> I 
SHALL ELECTRIC MOIORS. ! C . iv in mtiei' nud iw 

i In-Eti. Inc I j'II il-- iEe?l|ni. yxnmplni of hilbIL niotnr*. iitiiL 
thnlr avpltnllnei, iqMCil concjiilhTS, ■[d.rtnni, Ciisa-#-. etr. 
Ab HHulrarlnifc 1 £j Win*. [niHinHJ. 

X-RAYS SIMPLY rXPLAINin, Tin? IhiHifr sn«l rhu- 
1 IctiI ainil lotdvn "t Emlk'ffflftllJ, M lllilHEMflijaK mid C 
E'l«1r«, c-¥iil^. nv*ftiiHldi 

STATIC ELECTRICITY. Simple rSiiflrllfl™^ In, A 
nrrleii uf li»tnictl?e benI entertnlnhiR rfeelrlcn] enper]- 
ciionlH with ; I in lilr mid locxpcadn *[<| -ira .tus. CVItli ft l 
llhiHCinHonii. an cr-irt*. it 1 1 ejc - b i ■ I . 

Aiuel E SCIEMTIYIO £J&ERIHE!fT8. Mow tn per. 
fiimi '.'iirc-riiliili c ini loatmcUTi’ tijirrlmeiilB with i<liii|i]e 
tiniBL' iimi.1l- n]ipnrituH, %V I 111 Oft LI]uKLr*l lutin, lio ■: ■-ill -i . 

hi. 

I=jf A LI. CYNAXOS ASH UOTDRft. H„w In n,„Vn niwl 
.,-,■ 1 I'l l". > I m I liv'd ' im-iiMii h h, ' |- i: I ' -M ■ 11. V,,!^ 

IfiilB tif CbnptefEi; L, GenerriL CVnHldi'h'lMtB. ff- Eleli] 
Mnpnt-LK. J. AniialvFts. -1. OunnullnarTK nml O-lhipf 
I'srtiilH. n. Tnhli-s nr VVEndliiBH. GL l !••«,■ tv Ilnlld m 
Sii’iill Mbclilur. “. I'so-fuL l.latn. ft. Teallnp nml Rrnlr- 
Iiijr. Tli [Mpr£. r^l l.i- llliutrntfd n nil, cJi'iuLI iLr,nvm.es. 
ZT <-.-n I f=. iirij-r; io lil. 

Model boiler making. r«>ni»ii'^ mu ir.Ftrvi7cinn.-T 

for ilAJlrrnliiij aiLil EonVIiriif miTib>l Bln tbinApy, btta rlnr> nin! 
Inrnmnllvi'' I - II,-,-- I ',.11 Illir-imr,.,! nliL „vI k |im| Wilfk- 
liL,.; ilenu-Friicn, JS rettlB, ■H'lHinnF'il. 

MdUEI. ETEAHLR TUl'lI.UINO. .V |. H 1 LflinlftOvH 

ivn rl .«■ ifeklKi* aiul n)fl"lt-Urileni Of icmiM KCenmer lmlle. 
and iliriiiK- wllli S;i Mi.nle drtiwiitxK. . £5 CeSCH, jmiki :|. 



MACHIHIRY ren KOU LIT. STEAMERS On tlie dr- 
i-lgn. eijDKLnjctlOiu OcUhri uiiil T-jeetliiy uf emiiiIiil'h u ml 
I ..dUr-rd for nnukd sLftnviers, with 41 kaLc dravrfpjje. £5 
i-i-ri 1 ]inMt|ml0, 

B1MTT.E KEOHAMICAL WORKISC MODELS, lluw t. 
aintu >ihI Uht iIi^iu, Lue-lDillTitf Ktatiuuari' e-nphno-. locu- 
lunilro, -li'miilHinl, Vi mi-mlni l, c-cr. Vi'JIIi li Ellvxcra. 
rii.tn-. 2' cl'dch, ]>vi<t[midi 

THE BEGIUlfER'S enrDE TO THE LATHE. An eli?- 
biettOHI ImsrL'iN-l Liiii lii'idi '.'ii lntahir In wnmi mid metnl. 
Uf I", Mbthlinll. TO piffDf, TO lILudlracluaiL liT «e1i. 
pert pa Id. 

GAB A MB OIL ENGINES' A pmcllrit lintidboi-A on. 
with. ItttMruC'fkinn for cure ninL i iiriiLhc. [Jjailracrd. II.; 
I'tccs. |i< niiiuid, 

STANnAJtn SCS.EW THR1ADB. A flnIJr to ftl nci.Lbrft 
at: row '1'ir. j.i!- nml Tufa Itrilbi. 1.4 mall itzcm.) IIJhk- 
riaird. "H erat*. pctl paid. 

STEAM IURHIKEfi" in™ tn lEotlpn nvil hnlLil thorn. 
A iirnelkal bhVi'llftHih for modnL vibkrrx.. Cloiiiyiil* of 
t'liJi iirora : I. GViaeta:l CTineiileruiSfill, Y. l’K^Niire 

iipcd |>y tin Imjiln^lnjt Irl ; VoLoelly and l luw of Ktrn iu 
' i'liruucti UrifiLVb. 3, Melln>] Of PbnliiiluK ii Sltam TiiT- 
Mdc-. J. Clomp Ido IPoilpiid for DrLbTi! SCe-am TerbJrne*.; 
Titi'iliml i.f MnTlitjf Vbin.'K^ SliHUdilie, it The- Tbm? uf 
^lultlple State TurhineM.. Fully lltuAl ttreil with del nil 
i!r;iw ii-u umf tahlrx. ftli ^ontB, pnxcpnlil. 

KECILAJS'ICAL DRAWIisG, slmplr ojcptnliu'il. Fw nf 
limcriinwntn. mdlUft and >*C1lii|r mil drn ^I ilb?, Ivhlvp In 
nml fin lull luir, drawlmm tor tiTm'iIneLkui . kTH'rlin; . wLrb 

Illii -'iPii Mnr- JA eumltH. noflnnld. 

ACETYLEHE OAS. ]Tnw Cm tfiMke tlid i--e- It. A fttne- 
1U-AI lift mil*. Ac rap tl» Ij*e? OE Artulblie ttlil*hle 

*Pf nrntiw air iru |#nenititfri. him? I mikur up, eie. 

-Id lllumenllmiK. S3 eve Ls. peccIpaJd. 
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Don't work Itl the dark. IWt Tet ofppwhrdties advancement s5 cp by yow iust fcwtanw 
yw can't y>e ibem. Turn the search I Iff bT of knowledge upon your every -day 
work; lea™ .ill there is to know about your own ti.ide, asid gel an insist into the leader related to 
EE- You cass't know too much, when >-ltu Look for a dEltereill plil-Cf: nr a he Her One, 

The American School of Cmespondente tuts la ought the T4&1H ot spectat knowkdp? mU> the hutma 
□( thousands, of young waeeeartieri and shown I hem the way tu a tetter position with n belter future. 
It has Lightened the pkim of thousands oF rtireoL/ragcd older men, who thought IformreEvi;* Ittiprl-wsiy 
handicapped hy lack oF special training, Whatever your present education and ckcumslance* arc, it 
can help you by home study, without tntenrupttng your wnrk, to get easier wotk, shorter hours 
and better pay. Loam more and you will earn snore. 

We employ no agents to nnnoy you. TPe carry on our work by eurr^pondence unity, 
ind pay your Ivrttoft money to esperi lechers for instructing you, not to high priced agents for 
enrolling you. 

SPECIAL. Tn demonstrate the high standard of our instruction, w B will 
mall a copy of our “FIRST BOOK ON MECHANICAL DR AWING" to any 
render who will wend us the names, addresses and occupations Of three persons 
Interested in technlCJil subjects, together with fen cents in Stamps to cover 
cost Of mailing. This book consists of 5(1 pages, 7s9 inches, cloth bound , and 
contains all the elementary work In mechanical drawing. The text is supple-* 
men ted by masy specially prepared diagrams, sections, etc. 

—WITHOUT COST TO YOU— 

Wt wiS! send y ou, without extra charge, n pel of the Reference 
Library erf ‘‘Modern Engineering Practice,” rn 12 i-uLuuk*, hall 
monNXfe tjOW page*, pgr eiac. 7x10 inches provided you 
e moll in a EoU raurte before May Jsh t^Ofi. TEiia is tEie most 
Complete, practical and authoritativE relertcvce work on Engines, 
mg Practice published- 

Marfc on tins Coupon ttu> subject lh.il interests you moat sign 
yi.iur Lume and address plainly, and mail at onee* Turn the 
light of knowledge on your future, 

AMERICAN SCHOOL of CORRESPONDENCE 

CHICAGO 
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BIG CONCRETE WATER TANK SUPPORTED ON CON- 
CRETE STRUCTURE 



First Structure of the Kind is Completed at Anaheim, Cel. — Height, 
111 Feri-^Capaeity, 200,OOU On I Ions 



[ ill n l 1 engineers luive In '"Lilt I ho tre- 
mendous task duel will n.^n li in turn- 
ing the Kuvdcr 5?ee in In L |nu ^maro 
tjiilns of dry land, protected I'mrn the 
inroads of die son hx ruri t dykes, When 
tliis is accomplished, Holland. with it- 



The latest daring innovation in re- 
inf oread con-crate con dm at ion i- repre- 
sauted by an. elevated witter lank just 
completed at Anaheim, Cat, This 
lank, (lip first ol its kind ever nl ti'iii [Hi- 
ed, is ll? ft, in diameter and .58 ft. 
high, supported on concrete [.nh>t- 70 fr. 
high Jtl'iriva ground. Its capacity is 
£■1 id .000 gal. It is made of concrete 
timmghout* reinforced with rings and 
vi-ttM-iil lEJt-nibiiJ'P of twisted steel, The 
xvalls of I lie kink are hm i.S in, thick at 
the top and a in, at the bottom, and 
absolutely tight. The door is mi pj juri- 
ed bv concrete beams red tilting from. 
MU' ci'iiKt. and the VI posts, each 3 is 
in. square, arc .stiffened by two lines of 
horizontal struts at equal intemiln 
above the huso. The foundation of the 
tower fOTipirts of a heavy slab of re- 
in forced concrete extending 4 H. into 
the ground , The tank has a ennEtud- 
shaped inuf g in, thick, with a cornice. 
sligJiil y raid'd 1 0 gixe ventilation fur 
the water within. From the lowest 
foundation to Ike extreme top. the 
height is J 12 fi. Tim cost was $11,400, 
or 7" 5 per (C-ni of (lie lowest estimate 
on a steel tower ami tank of same 
dimension;;, 



TO DRAIN THE ZUVDHR ZEE 
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5/100,000 people living a life of con- 
tinual strife niuJ watchfulness lest the 
very land underneath their feet disap- 
pear beneath flic waves, will have 
fought and won another battle with its 
greatest, enemy, and justified the motto 
of the Netherlands, “We Struggle am! 
Emerge.'’ 

The task is truly a tremendous one 
and will cost $jG, 0DI),,0Q0, bid when it 
is completed there will be enough addi- 
tional homes and farms for oO.OCsfl 
Dutchmen. The Zuyder Zee has occu- 
pied a prominent position i]i Dutch 
history. On its shores are the ancient 
towns under whose wa Els the Dutch 
fleets used to lie at anchor in the days 
when Uni laud disputed the supremacy 
of the sens with England. 



TEMPERING ARMOR PLATE BY 

ELECTRICITY 

A revolution in tom poring armor 
plate is expected to result from the 
invention of an American naval officer, 
which consists o£ a method of face- 
hardening hv electricity. Carbon is 
distributed in powdered form over ihc 
face of the plate and then electrodes 
are Applied, The carbon works down 
through the plate to the depth required* 
or us fur ns it is heated, its highest 
efficiency is on the face of the plate* 
gradually decreasing toward tlie center* 
leaving the inner side of the plate 
tough and pliable. The old method is 
the Krupp or Harvey system of an- 
nealing. 

* • * 



AERIAL TRAMWAY DESTROYED 
BY ICE 




During one of Use lieavv January 
spirit the . irsg aerial trumWA'i over 
tl kdiigsiu, described in r ; i s * De- 
cember inane of ill it magazine* was pnr- 
- i i lost n wed by the ib-es nF ice dur- 

ing :i fur ions storm, IIl,. tramway 
i' 1 \ [ended JH-sjrl v livo miles fill I into the 
lake hi Ke vam h -third -iroct. nnd waa 
being used in die ron^tniei ion of The 
pew Chicago water works tunnel. Of 
the tT steel piers t lui t supported iho 
tramway* Id were torn away. The 
v. - wk of repair was idi <-i imm diab y 
mcneed at a corh of #£0,OAlh' 
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AN AUTOMOBILE SLEIGH 



An engineer of Augsburg, Germany, 
named Holzhauer, ha a constructed an 
automobile sleigh which, under favor- 
able circumstances of 
roads and wind, attained 
a speed of 115 miles an 
hour. The vehicle is 
built al nsoHt entirely of 
light metal, and for 
power lias a 2^-lip. gas 
engine of Llie usual type, 

TSie propelling me- 
tjiuin consists of a 4- 
feladud aerial screw made 
of aluminum, I he blades 
feeing tipped with si eel 
hands, and an Archi- 
medes screw which helps 
out on hill-climbing. The 
aerial blades arc made 
epoon-shaped "the better 
to peine the air/' as the 
inventor says. Steering st«4 sieash »mii screw 



is accomplished by guiding the forward 
runners with an ordinary sice ring 
wheel and gear. The machine is 
adapted to operate on roads which arc 
in pretty fair condition. 
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Riitiurkablf FtiuiofTaph of a Cyctiine 



CYCLONE PHOTOGRAPH 



Nothing is more demoralizing Jo the. 1 
nirt've !]f h community than the rapid 
approach of a big cyclone. The huge 
funnelj swirling oiivia id like an aveng- 
ing spirit bent on a mission of de- 
struction, the uncanny blue whitened 
of everything, am] the absolute cessa- 
tion of movement in the final lull before 
the outhij fat, are calculated to make 
the most phlegmatic mil h e of a cy- 
clone state scurry like a rabbit to « 
cyclone cellar or other place of refuge. 
This remarkable photograph was 
taken at Scribner* Xeb.* in l!)02, bv E. 
11. Kloiuko. Tl lc negative is in the 
collection of ffcorge L, Morse, professor 
of electrical engineering at the Uni- 
versity of Nebraska, to whose courtesy 

We are indebted for l he picture. 

+-* ♦ — — 

MAKING INDELIBLE INK FROM 
TYPEWRITER RIBBON 

t>lii and worn typewriter ribbons can 
lie used to a good advantage by making 
writing ink from them, Remove the 
riljl.mii, from the spool and place si in a 
tumbler three-quarters full of water and 
let son k for 24 hours. Remove the 



ribbon and pour the II usd into a bottle. 
This ink will bo us good a* any indelible 

ink that may be purchased. 

' * + — 

TO TUNNEL CASCADE 
MOUNTAINS 

Reports from the west state that the 
(treat Northern Railway f-ompanv is 
preparing to bore a low-grade tunnel 13 
milts 1 long through the Cascades., and 
that two caliups of men sire already en- 
gaged near Leavenworth, Wash., get- 
ting material together jo bnild three 
large dams in the Wenatcbeo river to 
develop power with which drills and 
machinery are to be operated for the 
boring of the hole. It i? also under- 
stood that 1 be tireat Northern has ar- 
ranged for the development of electric; 
power from Chelan Fulls for the opera- 
tion of trains through the present tun- 
nel, and Infer through the 18-mile bore. 

The tunnel project has been openly 
considered by the Ore a j Northern com- 
pany for some time and engineers have 
invesi igated and approved ij, Such a 
tunnel would give the road the shortest 
line to Puget Sound and solve the tre- 
mendous mountain climb new' ucccs-r 
parr. 

ti 
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FIENDISH PUNISHMENT OF CRIMINALS 




fl&M l-nbk iin.l*riis»$ it 17ndwF*o*. V I. 



Thr« ftltl tiriJ:i (yf OrfEhlul Punli]|mEnl! 



These illustrations present three 
ways of punishing criminals in Persia 
and China, a great contract to the 
means adopted for punishment of the 
saint! crimes in Christian countries. 
Two of the photographs arc Persian , 
oik- showing three robbers suspended 
liy their feet from a wall, and the oilier 
the bastinado, a torture inflicted by 
striking the soles, of the feet with 
whips. 

Of China’s many float h punishments, 
torture in tire cage h the most fiendish. 
It is reserved for those committing the 
most atrocious crimes. The criminal is 
fastened in a cage with planks fitting 
snugly around his neck and several fiat 
stones are placed under his feet. For 
si\ days lie lias to stand erect on the 
stones or strangle, while the popula- 
tion view him. If still alive at the end 



of ill time he is placed in an open 
square end one stone is removed each 
day until he flics oi strangulation. 



ELECTRICITY STILL IN PRI- 
MARY STAGE 



At a banquet given Fob. 1? by the 
] icads of tin: departments of the Edison 
workshops in honor of Thomas A, Edi- 
son's Gist birthday, the electrical win- 
Eird in a short address made the state- 
ment. that electricity had not yet been 
'developed beyond it* primary stage. 

*‘The possibilities of the develop- 
ment of this great agency are so bound- 
less that we cannot now even compre- 
hend them. I have done little in com- 
parison with what the future holds. 
Two hundred years from today the 



rightec 
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inhabitants of 1 li i h planet will regard 
the achievements el the present day in; 
electricity as the mere beginning of a 

master science/* 

*~ «— * — — 

SHIPS MAY BE QUJDED INTO 
HARBORS ON PATH OF LIGHT 



By the use of a system of electric 
lights beneath the water, recently pat- 
ented by tin American inventor, the 
navigation of dangerous 
harbors and waterways 
inoy be even aafer at 
[light than ill the day- 
time. During the day 
pilots and charts are 
necessary- at night, if 
Hie system proves at I 
that is claimed for it, 
pilots, churls end light- 
houses can lie relegated 

to the rear and vessels 
steered in and out, over a 
ribbon-wav of illuminat- 
ed water. 

The system ootisiste of 



path. Zigzag the path of light, and de- 
struct ion would he unavoidable., if the 
electric current were switched ofF. As a 
means of naval ambush, tlie enemy’s 
ships could be allowed to run part way 
in, the lights switched off, and they 
left helpless to advance or retreat. 

The system offers equally as good 
guidance in the densest fog as in ]5cr- 
fectly clear weather. Tog and wind 
practically never occur together, and the 




A SHnlnf Pith In Wifci 



a waterproof sub marina 
cable with numerous floating branches 
connected at suitable intervals, to 
which ore attached incandescent elec- 
tric lamps fitted with reflectors to 
concentrate the light into parallel 
beams. The whole system is designed 
to withstand the pressure and corrosive 
action of sea water, and the lamp re- 
flectors are made sufficiently buoyant to 
.maintain ail upright position. The 
cable thus equipped is laid in position 
in the waterway to be lighted up and 
connected with a source of electric 
supply on shore. 

The channel can in this way he 
marked nut by brilliantly lighted =pots 
on the surface, and, a? of greet im- 
portance should a city ho besieged in 
time of war, the entire system, can he 
cvlmgiiished by the simple movement^ 
of u switch on shore. Hostile battle- 
ships would then be left with no clear 
channel marked between the nests of 
submarine mines that, with such a 
lighting system in operation, could bo 
banked on each side of the illuminated 



beam of light would therefore project 
from the level surface of the water 
straight up through the fog. By the 
use of a water telescope, which, is a 
tube equipped with an observation glass 
that can be dropped beneath the sur- 
face of the water, or bv the provision 
of a bulls -eve inserted in. the hull of 
the vessel below the water line, it would 
be possible to guide the ship without 

reference to the surface light. 

# »- *- 

THE DRUDGERY OF DRY-LAND 
ROWING 



With the coach holding a watch and 
counting the time, groups of grinning 
students as an audience, and a plare in 
the ’varsity boat as their only incen- 
tive, aspiring oarsmen arc now sweat- 
ing away in the gymnasiums of the 
various universities. When the long, 
narrow racing shells flash through the 
water in the lal.e spring, the river hanks 
lined with admirers and the course 
alive with craft, the right is Inspiring 
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:t i I ru-i'M v . I rat behind it all b the tor- 
tUrr IliO htUiTi-lits in 1 . ■ to ••• through 
IhTiuv t \v\ are fivr-n pm-mi lli-il to take 
tiioi r places in l In boats. 

Every afternoon the aspirants- man. 
t he make-believe oar* of tire rowing 
machines in the gymnasiums and bend 
their backs in the most monotonous and 
uninteresting form of training irnagm- 
si l ile. There b fiyiiie incentive in pro- 
pelling a boat swiftly 1 h rough the 
water, in feeling tine craft leap to the 
motion of the waves; but to sit for an 
hour or two, tugging at on rs that aim- 
plv .’train die muscles without any vi&- 
iblc result, is almost heart-breaking. It, 
must be gone through with, however, 
for from (ho oars in the gymnasium 
i he ini'll stop to those that propel the 
racing craft, and instead of having to 
become h unioned to the toil at ihe be- 
ginning of the Reason, they tackle the 
job already broken in and 1 ruined. 

— # * i 

CABLES ZIOZAtj ACROSS OCEAN 



The cable lines that look as straight 
as a transient irienral railway cm live 
map are anything but straight as they 
lie on the ocean bed. The great Pa- 
cific ruble, 8,000 miles long, between 
Vancouver and New Zealand, was time 
and again deflected from n at might 
line in order to avoid towering sub- 
marine mountains, craters and ground 
that was [>i In. 1 (wise undesirable els a 
resting place for Ihe cable. 

As in building a railway, engineers 
are first sent out to make 0 careful sur- 
vey of the proposed route. With piano 
wire for sounding lines they determine 



Standipy tv T»i, L>|ini' lr» 



the level of the ocean bottom, nolo all 
obstacles, and secure samples of the 

solid formations for dissection, 

» * * — - — 

MONUMENTS MARK U. S. 

BOUNDARY LINE 



The United States government baa 
placed granite monuments a l i rue reals 
along 1 ho Vatican frontier to mark the 
imaginary lino that divides the two 
countries. The steel fence is to protect 
the monuments from souvenir hunters 
who even persist in chopping granite to 
pieces. The tourists shown in the illus- 
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riiunJjrJ Type ei English Freight lltbd»l Permitting iH 1 Jirpeit PiPfuEbJc Mumlrer uJ STvilch TraeUn 

Inin the Jlu.l JI jij- 



trull oil are stun ding with one foot in 
l Kf l.'nileil Hutted and one in .Mexico, a 
favorite- J'nwe at Tin Juuiin where the 

photograph wkh taken. 

*■ ■* * — 

SCHOOL IN THE OPEN AIR 

A fresh air school, unique among 
educational institutions in thi* rr,mn- 
Irv, ha* Wti opened at ProvEdeuea, 
It, E. The only likeness it has in eom- 
TEirui with ei ] i indoor school i> that it. 
is hi :j building tint great swinging 
windows on three sides of each i-oom. 



extending the length and width of each, 
afford an atmosphere of cold, pure air. 
Old-fashioned fireplaces have been 
set in the walls of cneli room* and in 
one a large oven ha* been constructed 
for the purpose of heating soapstones, 
width nru to he furnished to children 
with cold feet. The usual custom of 
removing 1 bn outer garments will not 
he allowed except when the weather 
compels the closing of the windows. 
The idea was suggested by the Rhode 
Island League far the Suppression of 
Tuberculosis. 



■# — P — *■ 



REINFORCED CONCRETE HOTEL 



This lug hotel at San 
Diego. CaL D con- 
structed entirely oz' cast 
concretes reinforced in 
the u?iial way, and 1m- 
istied with u thin sur- 
face coating of cement. 
The concrete cornice 
overhangs at least 4 ft. 
The building will cost 
£oflft,000. The archi- 
tecture is on usual 3 v ar- 
tistic, The struct lire is 
of course absolutely 
fireproof, and in n tmf :j- 
hlf! example of Iho ex- 
pansive types of con- 
struction which my now 
being erected of con- 
crete 
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UNITED STATES SECOND IN 
SHIPBUILDING 



The shipbuilding summary of the 
world for 1907 shows tbat the United 
Statee mules second for tlm rear in 
total tonnage and ship:; constructed, the 
figure being 488/(511 tons. England 
comes first with 1 ,673, 1 2 1 ton*, nearly 
four times as much, Germany in third 
with £93.073 ton-, dapan h fourth 
and France fifth, the former having to 
its credit 133, ,095 ton*, 

SUBMARINES ON WAY TO 
PACIFIC 



The United State* submarine hoate 

“Porpoise ’* 1 nod "SharV* an? on tlmir 
way to the Pacific coast snugly parked 
away in a cottier. They weigh not 
more than 00 tens each, and no serious 
difficulty is expected in transporting 
them around South America. The lil- 
tle war machines will be stationed at 
San Francisco, 

» ■ ♦ * 

LONGEST OCEAN BREAKWATER 
IN AMERICA 

In the construction of the new har- 
bor at .San Pedro, Gal., the government 
is building a breakwater that extend* 
two miles out into the uptm tea. Piling 
was first driven, on which a railway 
Ire* flu was built, and immense quanti- 
ties of rock are being dumped on both 
Rides of it. The foreground is govern- 
ment land and will probably he the site 
of a fort before many years. 



TRENCH FOR WATERWORKS DAM 




Tbe Trcflcb h igo Ft. LHep 

This immense trench is being exca- 
vated across tbe valley at Angram, Eng- 
land. I'or the construction of a dam to 
collect the water that comes down from 
the mountains and convert ii into a sup- 
ply for Bradford. Tbe main trench is 
400 ft. wide and 150 ft. deep. The 
work will take 8 yours; coat, $2,500,000. 
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EVOLUTION OF RUBBER FROM SEED TO AUTO TIRES 




These two Feta of illufitrutione form a picture story of a piece of ruLiber from 
the moment of its inception in the seed until it is turned out ftl an nutmuohilo 
factory in the form of tiros. The first group shown the method of harvesting 



t^-5eeda or rubber; 2 — Rubber EHdsSdm; 3 — Tamil cpollea and foreman an way to- worse 
a — Rubber- tree In c^iomS^; &“How trr bark la cut; 6 — Srrvlnfl ric* on a palm leaf at 
dinner tune; 7— 'Spiral cuti on true; S—Etsphanti used for transporting rubber on one 

plantation: 'J — Children at wprfcf t0— Rubber blecull drafltBi It— The UUMdl me-dc of trfcHS- 
nnrtaUon: 12 — Machine far mahlng crape rubber: 1A — DLiterrnt feirmp rubber ready for 
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rubber in Ceylon. The trees ere tapped am] drip-tins are placed below the cuts 
to catch the sap as it exudes, When it hir sullh-iontly thickened it is rolled into 
cakes, and then cast into blocks for market. The ftpcoml group shows how the 
raw rubber is worked into form ami finally turned out as tires. Illustration* 
used by courtesy of London Illustrated News, 




1 — Washing ravn rubber: 2 — An unu-suarry large lump; i—CarvIng a rubber joint: A — Purs 
rubber drying In shfl#ts; 5— MlxJng or comp OU ndJng machine; S— Calendering machine'; 
7 — Rubber-tube malting far j]|Jtu tires; Si — Making canvas casing far autfr tFreal 9 — Test- 
ing tubes far reikagei 1 i> — Rubbering suta n>» o-prnithtii tires weighed and 

pIser-Kcd Inf# ?tpres; 1 1*— T h r fi.i r*i-.rH ir+l^r* 
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AUTOMOBILES EQUIPPED WITH 
WIRELESS TELEGRAPH 



An automobile equipped with a wire- 
less telegraph apparatus was recently 




Army Wilbur Auto 



shown at a Brussels exhibition, and 
although Ilia tall mast fitted on top of 
I ho limousine would doubtless bn an 
'.insurmountable inconvenience to lour- 
ing, Biieh an equipment h now luring 
used in army operations and is found 
to be satisfactory. 

A number of armored automobiles, 
rim? equipped, and placed with the dif- 
ferent divisions of a warring army, 
would make the transmission of orders 
vastly superior to tjie ordinary field 
telegraph service., providing, of course, 
that the opposing army could not catch 
the ordera with a similar apparatus, 

* * ■+ ■ — 

FIRST AMERICAN TAXIMETER 



Th is illustration shows a cab tasi- 
mder rixcn1.lv invented in Aroerica. 

Ifc ha a a circular 
dial 7 in. in di- 
ameter and 4 in. 
thick. Three sets 
of indicators are 
made on the dial, 
the’ first giving 
the number of 
persons riding, 
the second auto 



matieally marking up the charges aa 
the ride continues, and the third mak- 
ing note of the extra charges for trunks, 
etc,, which is also included in the sec- 
ond, or “total fare,” indicator. The 
"vacant” sign is turned down when the 
trip starts, 

+ ■+-* 

25.000,000-OALLON ELECTRIC 
PUMP 



An. electrically-driven eenlrifng&l 
pump, operated by power from Niagara 
Falls, 3=. in active service in the munici- 
pal pumping plant at TJulTalo, X. Y. 
The pump is of vertical shaft construc- 
tion and is direct coupled to a LoOft-hp. 
induction motor, operating at a speed 
of oflfl revolutions per minute. The 
pump's capacity is 2 5,000,1)00 gal, of 
wafer a day. 

The illustration shows the design of 






n 




Niasni™ Slumps UifIIuIu wskr 



ihe vertical electric motor mounted on 
a platform above the pump. Il has one 
step-bearing and two guide hearings, 
the former consisting of two plates he- 
tween which the oil ia forced. The 
weight of ill c motor is partially carried 
by the incoming water acting on the 
suction ride of I he pump, and the re- 
mainder by a film of oil, so that the 
friction lassos arc minimised. Forced 
lubrication is also used for the guide 
bearings. 

— > ■ * 

A London physician baa recently op- 
erated with this knife for consumption- 
An opening was made in the patient's 
bock and the diseased part of the lung 
removed. 
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SMALLEST AND MOST DEADLY 
MACHINE GUN 



Maxim’s hdost iu vent ion is a machine 
gun *o powerful that from its small 
muzzle bursts u hailstorm of 8,000 shot 
every 15 minutes, and. so small and 
delicate that it can be easily carried 
on the backs of three 
soldiers, liueky passes 
can be climbed, and the 
awful new instruments 
•of death set up in a shel- 
tered p o s i t i o n from 
which the ranks of the 
•enemy could be mowed 
down tike grain before 
a reaping machine* The 
power of 3.000 men 
armed wish 1,000 of 
those machines can 
hardly be estimated. 

Disarm anient not the 
only way to insure 
peace. 

The machine is of 
wonderful design and 

■D 

lightness. The throe 
soldiers to which it h 
apportioned are provid- 
ed with a special har- 
ness of leather straps 
and puds for the pieces 
to rest upon. The first 
split it? r carries the barrel and elm ml w, 
the second die tripod or stand, and die 
third tlie ammunition case, containing 
bands of cartridges. A few moments 
sufiiees to pot the parts together. By 
the pressure of a lever the firing com- 
niences and either grape allot or bullets 
are discharged at a sjioed of between 
.500 and finn shots a minute. 

1 m * 

GREATEST WATER THOROUGH- 
FARE IN THE WORLD 



The St. Clair river, connecting Lake 
II nron and Lake St. Clair, is the great- 
est water thoroughfare in the world, ac- 
cording to the figure-? compiled at the 
■rinse of tlte navigation season of 1907. 
During that season 33.731 vessels, with 
m tonnage of 48,958,333, passed through 



this river. The merchandise LraJtie 
amounted Ip Ei7 t 3!33,5I.J l net tons, of 
which 4 £1,356,1 93 tons represented iron 
ore, lumber and grain from tin- north' 
west southbound for Buff ale and other 
Lake Erie ports. The northbound traf- 
fic represented 30,336.311 net tons, of 
which 18,4s! 7,134 tons was cool front 



the mines of Ohio, Pennsylvania and 
West Virginia. 

* +—+ 

GIRLS TAUGHT LIFE-SAVING 



A course in life-saving ha* been in- 
f|J mled among the women student? of 
Columbia University for the purpose of 
making them 0 S adopt as men in rescu- 
ing drowning persons. They receive the 
regular life-saving drill, including the 
grips and breaks, lowing to shore and 
artificial respiration. A fully dresscrl 
girl i- thrown into the water at one end 
of ttie swimming tank and other girta 
arc obliged to rescue her from the op- 
posite end and take her back, which is 
already done in 57 seconds. This now 
departure in co-education has become 
immensely popular. 




6uO ShuLy a Mijuilf 
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EXCAVATOR DOES WORK OF 
8QO JHEjN 



A new typo of excavator is being 
used with great success on a canaE con- 
tract just west of Rochester, N. W, 
where a prism 35 ft. deep is being ex- 
cavated th rough eurtE] a ml rock, in eon- 



bridge, and movee the entire structure 
cither way. 

The rock at- this point is of hard, 
hock port dolomite, U is first drilled, 
ami then blown up h_y light charges of 
dynamite. It breaks loose in large slabs 
About 5 in. thick. The bucket takes a 
huge bite of rock ami drops it on the 



H*W* York Slntc'0 lUstldrCil Million Oollor ivitch 



nection with the enlargement of the ca- 
nals of the state, for which $iui,OGO,- 
ftOO was appropriated four years ago by 
a referendum vote of the people. 

The structure, designed bv the con- 
tractors and built at a cost of $175,000;, 
is 428 ft. long and 92 ft. wide. It is 
operated by electricity derived from an 
electric light plant some miles distant. 
In the car suspended underneath the 
bridge is the operator and machine 
which lowers and hoists the clam-shell 
bucket, carries it to cither end of the 



spoil banks. The bucket weighs 22 
tons, has a capacity of 8 cm ycL, and 
makes a round trip in one minute. It 
If estimated that the excavator does the 
vrork of 700 or 800 men. 

M-t — — 

AERIAL letter boxes 



Aerial letter boxes have been placed 
in all large tenement houses and. apart- 
ment. buildings in Budapest, Hungury, 
When the postman enters the hall on 
the first floor of a building he places tbo 
letters in the boxes allotted to the dif- 
ferent families. A spring is then press- 
ed end electricity does the rest. The 
boxes arc shot up to the floor required, 
where they remain until emptied, or un- 
til the postman comes again and brings 
them down by touching another spring. 
*— *- + 



The Bucket Wrtfik 21 Tim* 



By a vote of miners and mine offi- 
cials it was decided to adopt fulminitc 
powder as an explosive in the Hazel 
mine at Canonsburg. Pa., the belief be- 
ing that this explosive is rmtth IfciS 
liable to cause explosions of gas than 
the powder formerly used. 
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UNITED STATES WILL STRIVE FOR AIRSHIP 

SUPREMACY 



Yankee Ingenuity Demanded to Construct Heavier-Then- Air Flying* Machine-- Must 
Rj -40 Miles AD Hour and Stay in Air That Length of Time 



i-ly fr’rarK'la M. Bus-oil, 

[Editcit'a Xdtr — It Li iQi|..i :oLLi|i- lu lllr ■rmi-- rlsr mdiliK-s aeooirtefl, as tbe flaYernmcnt re- 
tunes in ■]]tiw tli o [i iti as Lu 1» mask' pubUr m imwwit.J 



Am I.Tif? present has solved the prob- 
lem of the- dirigible airship,, the near 
future will undoubtedly solve the prob- 
lem of flight by licavier-tliau-uir flying- 
maclimos. and that near future. if the 
Uni tod States of America gams il* 
dem fl nils, is only a few months distant. 

Ever since the first heavier-than-air 
flying -111 neb me took its flr*t leap into 
the atmosphere and mieruoded in glid- 
ing’ for ft few seconds before sinking 
hack to earth again like a bird with a 
broken wing, utiLhusmstic aeronaut* 
have labored inid risked their live* in 
Irving to iuiilale the bird?. In fir* l. 
ail unfits every diing went up in the air 
b ut i 1 ie 1 Ly i n g-n i at- 1 1 i nos , bu t g ne I ua 1 1 y 
the aeronaut* Iillvc bmiiLie more famil- 
iar with the se fence of aerodynamics, 
until at the present day mmeu^fiil 
Ihglitg of considerable did a nee h>vvn 
been made, « 

France was the first nation to lake a 
eeriuus interest in aerial navigation. 
Germany and England uinm followed, 
but the United Stale* government con- 
tinued to play with a few spherical 
balloons until American airship in- 
ventors began to despair of government 
go-operation . 

Now, however, the United States 
lias taken an initiative that has caused 
more Ilian one aspiring aeronaut to 
wonder whether Missouri is port of the 
United States or tlie United States 
pjid of Missouri. "Show me !“ it pays, 
mul in such o manner uk to prove be* 
vond doubt whether tlm problem of 
aerial flight by airships heavier than 
air i* fnilvoil or still its the solving. 

On Dec, 23, DOT, the United States 
government* through the Signal Corps 
of the War Deportment, sent out ad- 



veriiscijiculu and specifications for a 
lieavi er-th a n-a ir fly i rtg-mad i i no. Ev- 

ery aeronaut, who bidicvcd lie could 
, j o'lve the problem of such flight was 
eligible to submit Ids proposal on or 
I afore Feb. 1* the government reserv- 
ing the right to reject any and all pro- 
posals. 1 luring tiuit peri c>ij the oifioe 
of (fen. pPaiiien Allen wan literally 
swam pci! with letters from every part 
of the country, serious and otherwise. 
At norm, Feb. 3, 41 bills bail been 
received. Of this numlwir the Board of 
Ordnance mid Forti filiation only found 
three showing enough serious thought 
and jjraoticELl ability on the pari, of the 
inventor to wnrrnnt recumriiemliition. 
Tlio*e three were tentatively accepted 
by llaj war department. The trials will 
be held ill Fort 3 Iyer, Virginia, in July 
and AugUht, "flue successful bidders 
nre as follow*: J. jp. Scott, Chicago; 
A. 5L Harrington, Kow York; Wright 
l!ma r . Day t run 0. The machines of the 
lirsd 1 wrj are to be delivered by July 10 
ami the third by July 20. 

In reading the requirements it is 
m *y to sue why the aeronauts have 
raised l he question of the United 
Ain U* and Missouri. European coun- 
tries, as liefurt* *1 fill'd, have lent their 
aid to solve the problem of aerial flight 
and made demands on the ingenuity of 
airship inventors, but it remained for 
ih c United Status to demand, not a 
snore** ful flight of a mite, ami a tew 
minutes spent in air, but a, machine 
callable of carrying sufficient fuel for 
a flight of 125- m : >*. and able to stay 
in the air at least one hour in the trial 
h ■*.[*.. 

The requirements are as follows : 

The Jl y] ng- machine must be designed 
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so that it may lx? quickly and easily 
assembled and taken apart for trans- 
portation in Alt army wagon. Xo more 
than an hour should he required to take 
it frum wagon and prepare it. for flight. 

It must Ini able to carry two persons 
having a combined ivclgbt of flofl lb-, 
and a sufficient fuel supply for a flight 
of 1£5 miles. 

It should have a speed of at: least 40 
miles an hour. Lees than 3-ti miles an 
hour will t*; rejected. Before accept- 
&Uee, a trial endurance flight will ho 
required of at least one hour, during 
which time it must remain continuous- 
ly in (he air without landing, he steered 
in all directions without difficult)', and 
bo at all times under perfect control 
and equilibrium. 

It must he fo designed as to ascend 
in anv country which mav be encouti- 
tured in field service; the starting de- 
vice must ha simple and transportable^ 
and it must bo able to land in a Add 
without a specially prepared spot and 
w ithout damaging its structure. Tt is 
also to be provided with some kind of 
a device to permit of a safe descent in 
case of an accident to flic propelling 
machinery. 

The speed accomplished during the 
trial flights will bo determined by taking 
an overage of the time over & measured 
course of over o miles, with and against 
the wind. In the trial flights the ma- 
chine will make a flying start, crossing 
the starting line nt. full speed. All 
tests must bo completed within a period 
of 30 days from Lhe date of delivery 
to the government. Throe trials will 
be allowed for speed and three for 
endurance., 

Bidders must furnish evidence that 
the government has the lawful right to 
use all patented devices which may. ho 
pari of the flying-machines and that 
the manufacturers are authorized to 
convey the same to the government. 
Tliis refers to the unrestricted right of 
the government to use the trucking but 
does not mean the exclusive purchase 
of patent rights for its duplication. 

The United States has thus placed 
the standard <~if a I (he highest 



point, and it now' remains for Yankee 
ingenuity to meet 1 li is demand with at 
least one heavler-tlian-air ftying- 
machine that will embody nil the re- 
quirements. Whether this is at present 
possible Or not has yet to be proved, 
but if the requirements are met with 
(lie successful inventor will have solved 
the problem. 

Even before the government com* 
menced advertising for bidders to pre- 
sent their plans for heuvler-than-air 
flying-machines, notifications were Font 
broadcast through the country requit- 
ing the presentation for approval of 
plans and bids for the construction of 
dirigible airship*. The time limit for 
the receipt of these bids closed Jan. 
15, and they are being examined for 
acceptance along with the others. The 
trials for the two styles of aerial craft 
will be held at Port Mver at. the same 
time. 

The specifications for tlie dirigible 
balloons call for a speed of SO mile? an 
hour In .still air by a ship not longer 
than ISO Ft-, but capable of carrying 
t wo men having a combined weight of 
250 lb., and at least ]00 lb. of ballast^ 
which as to be used as a compensation 
for increased weight when the balloon 
is operating In die rain. I \ no ugh fuel 
must Ejc carried for a continuous opera- 
linn of the engine for at leesE two 
hours, determined by a trial endurance 
flight, the airs! iip (raveling continuous- 
ly at an average speed oF at least 70 
per cent of that which it accomplishes 
during the trial for speed. The engine 
must have suitable cooling arrange- 
ments to insure that no excessive heat- 
ing will occur. 

The Echemc for ascending, descend- 
ing and maintaining perfect equi- 
librium must he regulated by shifting 
weights, movable planes, or by other 
approved methods. Balancing by the 
aeronaut changing Ids position in the 
car will not he accepted. The gas hag 
must lie inflated wilh hydrogen, but 
its dimensions and shape are left to- 
il m inventor, excepting length. 

Ab Ib seen by these specifications, the 
dirigible airships must be also of a high 
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standard of excellence, but the praties n 
of aerial navigation with this style of 
aerial craft has been solved, while with 
the JieavieMiiaiHijr type the beginning 
1ms hardly been reached, Therefore 
the greatest interest of the future will 
lie centered around tin- style id cruft 
ihut really flies, snot flouts. The great- 
est aeronautic experts in the world any 
(Inst the ultimate solution of aerial 

navigation n'ds with tFae heoviur-ll - 

air j I v i rig-rnnchine, and that the diri- 
gible- linl iiMin, with its many limitations, 
is simply Jhe stepping atone to groat or 
aerial triumph?, “If man would fly. 
let him imitate the bird,” si vs Santos 
Dumont, 

4 4 4 

THRILLING PARACHUTE LEAP 

The world must be amused and 
thrilled, and every year the "thriller?" 

must Ire non 
and more excit- 
ing than the 
preceding one. 
Among the lat- 
cst"ih fillers" i? 
f!ie triple para- 
chute loop, in 



which one aero- 
naut uses three 
different para- 
eh i ilc- Ik Joii mud ling earth. Tie leaves 
the balloon in his downward flight with 
a rod parachute, but after falling a 
short distance liberates it and makes a 
second plunge 1 h rough space with a 
while finrac liiilo. This feat is repeated 
again after another drop, and he finally 
lands with a blue parachute. Another 
“thriller’ 7 is a double parachute leap 
from the same balloon, fo which a naan 





nnd woman race to earth in parachutes 
which fall five or six hundred feet be- 
fore opening out. 




This phG-tagr^ph sh*w.s a victim af a Sv-c 
wire be tag ;aken down Tran* a pole iifc ei 
Paso, Tc*- It Wit 5 found nenessory to call 
aist the! tire dEp art merit to remove the LHMJy, 
Photo by “The Humphrfta Co," 

*•—■—+ 

Spain will expend ^60,00(3,000 on a 
fleet. of warships to lie built on the 
Clyde. 
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DOUBLE-DECKED WATER 
TOWER 



Tim fiinflUor tank raised high above 
Ulc main tank <if this water tower, in 




IliuhTuik lorFIre Ctch^ufu 



the Colorado desert, constitutes the lire 
protection of a railroad hotel near W- 
Tim added water pressure thus gained 
is sufficient to throw a stream of water 
a considerable distance. 

* — ■--* 

OLD MONITOR AS TARGET 



The double-turreted monitor ^ Flo- 
rida 7 ’ is to be made the target of the 
13-in r gima of one of the iiig battle- 
ships of the 17. SL navy. It is not the 
purpose to destroy 11 m monitor alto- 
gether, hut to direct the gunfire against, 
one of the turrets, to determine the 
effect of actual gunfire upon the 
controlling machinery of a ship. 

*— — + 

Prince Henry, brother of the German 
Kftiser, has joined the Berlin airship 
dub. 



New VORK TO PARIS AUTOMO- 
BILE RACE 



L’nltdl Mite ■ Present j Polar A sped [<• C-inlLst- 
JWt*— Cars Struggle I'hfOMall SlMWltrllt* 

■ 9. Hltfh as i Heme 



The six automobiles which started 
from New York mi February 12 on the 
iirst lap of the SOyClOO-inile race to 
Paris, three-quartern around the world, 
by way of Chicago, Wan Francisco, 
Alaska and Siberia, met with difficulties 
before reaching Chicago, in comparison 
with which the trip across Alaska and 
Siberia, so some of the contestants 
believe, will be easy. 

Of the six ears entered, only one, the 
Thomas Flyer, driven by Montague 
Roberts, flics the American flag. The 
other cars arc the De Dion, French, 
driven by M. Ht. Chaff my ; Mntobloe, 
French, driven by M. Goddard; Aizai re- 
ft amlin, French, 31. Pons; Brma-Zust, 
Italian, Antonio Scarfoglio; Protos, 
German, Lieutenant Kocppem 

Montague Roberts and the American 
t:ar took the lead soon after leaving 
New York and ran into Chicago during 
thu Iasi week of February, ?tiil in the 
lead. Through the worst blizzard of the 
winter, the American car bucked ?riow r - 
drift after snow-drift* breaking the path 
through hundreds of miles of snow- 
blocked roads. Where the roads were 
absolutely impassable, railroad tracks 
were straddled and the car pumped its 
way over the tics. In two instances 
deep gullies were crossed on narrow 
electric railway treaties. The French 
and Italian car? were still fighting their 
way through the snow'd rifts of Indiana 
when the American entry reached 
Chicago. 

One of the illustrations show's the 
American car bucking the Indiana 
snowdrifts, and the other is a scene in 
Pa rifi just before the French and 
Italian ear* started for America. 

* ■ 4 

Orders have been posted in the shops 
of the Pennsylvania railway system 
prohibiting swearing among the men 
while at work. The penalty will be an 
enforced vacation. 
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TFne steel girder which hnok^ and caused 
the Had at the Quebec bridqe was supposed 
‘d stand a load of aver 3.Mfr tOrtfi. Or a load 
equal to the entire weight or a big battle- 
Bhip. Imagine a sln(ji> girder holdlnft up the 
battleship "S-rDoklyn,'* which weighs 5.215 
tons, and y:u have the load the broken 
girder was expected to tarry. 

+ -• — ♦ 

STILL IMPOSSIBLE TO RESTORE 
TONE OF CRACKED BELLS 



Every attempt so far made to restore 
ih& tony of [.'nicked bells has proved un- 
successful. In ninny instances the 
cracks have been filed and sawed out 
um, l hot bell ineLjiL Inns Im mil jh>lc red in, 
but the results have bun the same. 
Hell metal is an alloy composed of 75 
per cent copper and So per cent tin. 

“The on lv wav the tone of a cracked 
bell can be restored lh by recasting it/ 3 
says the manager of the McShana Bell 
Company. "There have been any num- 
ber of experiments made by those claim- 
ing to restore the tone in various ways, 
but these experiments have never tiecn 
successful." 

The same assertion is made by Ches- 
ter Meuftdy, of the Meneely Beil Com- 
pany, who saye that the hot bell metal 
will not fuse properly And the cracks 
appear after a . few blows have been 
struck with the hammer. 

Undoubtedly a way will be discovered • 
some day by which the tone of a cracked 
bell may be restored. To successfully 
solve tins problem will fill a long-felt 
desire. Thera arc historic bells in ex- 
istence foT which countries or societies 
would pay hundreds of dollars to have 
success Fully mended and the tone re- 
stored. The great American Liberty 



Bell is one instance, and the old Span- 
ish mission tall at Anaheim, Cal r , an- 
other. It was only a couple of years 
ago that it was thought impossible to 
braze east iron, hut it Is now an accom- 
plished fact, and the process may even- 
tually prove successful in repairing 
tails. 

GASOLINE METERS FOR AUTO- 
MOBILES 



Among many other schemes devised 
for tbe purpose of keeping an accurate 
account of the movement, or lack of 
movement, of tire different- parts end 
accessaries of automobiles is a meter 
for measuring the amount of gasoline 




A FnencA Idea. 



[ignf.Limoil by the engine at different 
speeds. Tho upper dial shows the 
amount of gasoline used and tlie lower 
one indicates the revolutions of the 
motor in hundreds. 

— — +—*—* 

RUNAWAY ENGINE WRECKS 30 
CARS 



A runaway Buffalo and Sue quell arm a 
locomotive broke away from it.s train 
and rati wild lt>r A distance of 115 miles, 
killing one man, injuring several more 
and completely wrecking a freight train 
of 30 .cars, which stopped its mad 
flight. The cause of the runaway is be- 
lieved to have been a defective spring, 
which allowed the throttle to slip (sev- 
eral notches and let in a full head of 
steam. 

♦ » ♦ — 

American Automobiles sold in 1907 
brought 5105,000,000. 
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TO CLIMB THE ALPS WITH BOATS 




Proposed .MeLliud 1i -r f-'L-uulinn Uumls Utuf Mountains 



An I ral inn engineer named Signor 
Caminado, proposes to connect Coiioa 
w i. tti Lake Constance and lloat barges 
over the Appen nines and the Alps by 
a sit ip canal project more stupendous 
and seemingly more impracticable than 
the wildest dreams of imaginative and 
impractical brains. Yet Europe is im- 
pressed, and the scheme has won the 
support of the famous engineer, Sena- 
tor Co! umbo, president of the Poly- 
technic of liOmbardy. At first, view the 
idea is startling enough !o make the 
most sanguine lit inkers become skepti- 
cal, but an it unfolds and takes shape 
possibilities present themselves which 
am worthy of more serious considera- 
tion. 

Signor Cam loads 's scheme is to con- 
struct what might be called a water 
bidder over the mountains with a long 
series of looks and canals. The canal 
is composed of two parallel tubes or 
channels, one of which is for barges 
running down the mountains and the 
other for barges climbing over. In the 
locks the barges are raised and ad- 
vanced by the power of incoming water, 
the vessels being kept straight bt (wn 



sheaves running cm mils above and be- 
llow, When the canal has to pass 
through a mountain it runs in two tun- 
nets inclined in opposite directions. 
The key of the scheme is the fact that 
the water descends in both tubes, but 
crosses from one lo she other alternate- 
ly, so that when a barge dcsn.iiub uiih 
the sinking water in one tube, another 
barge is rising with the same water, 
which necessarily rises in the lower sec- 
tion of the other. Further water from 
the main reservoir curries the asamdiug 
barge to the top, and the descending 
boat enters the nest tubular section. 
The canals will be constructed of 
masonry and closed with iron gateu 
The cof-1 of Mich a scheme is estimated 
at 9 300,000,000. 

1, The running sheave and rail to 
keep she barges in a direct course 
through the locks. 

2 , Can ala with sloping bottoms, the 
upward passage divided into looks, the- 
downward passage fnHi for descending 
barges, 

3, The ends of a mountain tunnel 
ivith its supply basins and bruits as- 

f | i r'i y anft 



Copyrighted material 



POPULAR MECHANICS 



330 



MAKING THE FAMOUS TOYS OF NUREMBERG 



One of the ipiaintest industries of 
Germany is the manufacture of wooden 
toys which has been carried on for cen- 
turies by the famous toymakers of Nu- 



deer. The toymakers slice these wheels 
as a loaf of bread is sliced. The roughly 
outlined pieces then pass into other 
hands in the family and by stages are 

gradually brought to a 

finished state. 




+ » » 

HIGHEST BLAZE ON 
RECORD 





remberg, and its environs 
at the edge of the Black 
Forest. 

Today, as in past years, 
the homes of the toy* 
makers are their shops, 
and each family works by 
itself. Wot only every 
village but every family 
lias its specialty, forming 
a veritable monopoly, cu- 
rious from an economic 
standpoint. Each, village 
and each family with* 
holds the right to manu- 
facture its specialty, and if a rival fam- 
ily or village usurps a style or a prod- 
uct, this right is maintained by family 
or village disputes. The 1,400 inhabit- 
ants of SeifTen live by work on wooden 
tova, their specialty being animals in 
pens and the Noah's ark. One family 
makes the cows, another the horses or 
gouts, and still another the lions and 
elephants, etc. Each family sells its 
products directly to toy agents who 
come periodically to buy the separate 



What was undoubted* 
Iv one of the highest 
fires in jiie world’s his- 
tory occurred recently 
when the wireless tele- 
graph =tntion at the top 
of the Eiffel tower, yOO 
ft. above the streets of 
Paris, was burned out 
with a loss of if.lt;, 000, 
The fire could not, of 
course, be reached by 
lines of hose, an firemen 
ascended from t he street 
in the hope of uxtin- 



pieces. 

The manufacture of wooden animals 
is quite simple, hut does not want for 
ingenuity. The work starts with n spe- 
cially prepared circle or wheel of white 
wood, which is turned and grooved bn 

tflnkp the rtnttinn flf a popy. bnrfcF nr 



guiahing the blaise with chemicals. By 
the time they reached the top the deli- 
cate apparatus had been ruined New 
initrmi< i nh will IhijWM 
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NEW YORK-HOB0KEN TUNNEL COMPLETED 



IStctlnn *r I unnd 



An AlE-.St«l Cor Vaulled Won a at Mnalain# 



"I "he*- first sHel ir>ri of the ff " 0,00 1>,00 ll 
system of tunnels connecting New Jer- 
sey with New York was opened Febru- 
11 ry ’U3. EL Is the dl rst tunnel for pas- 
sriiyer traffic under tlio Hudson river 
and forecasts ihe doom of the Hudson 
fi 1 rv I us. T I h 1 isfH'ts ing w? i s eel eh rated by 
official s <if the two states, the net ion, 
and thousands of commuters, who no 
looker have their coming and going de- 
fujiulent upon fog, ice, and ferry delays. 

The two tubes of I he tunnel are sep- 
arated by n thick wall, each Wing an 
individual cylinder.. The trains, as 

they rtash tli roughs ad as pistons and 
draw in with them fresh air from the 
stations. 

The ears arc of a new type, con- 
structed of steel, with concrete floors. 
They have three big doors on each side 
and one uJ either end, all control led 
by compressed air. The rnotormen 

cannot start the trains until they re- 
ceive si flush signal from the guards, 
and the flash signal cannot he sent un- 
til every door in every car is complete- 
ly closed, insuring safety to passengers. 
The seals run along the aide and ac- 
commodate 1 00 passengers. 

The ceiling? of the station? arc 
vaulted, the light? bringing out an ef- 
fort which is restful to the eves. At 
the stations the trains run in between 
tw o platforms. On un$ of timne the pu 



seMgo'rfi alight., while Ironi the other 
ibe cars are entered. The trip from 
Fourteenth street and Sixth avenue. 
New York, to Hoboken is made in 10 
minutes. 



SUBMARINE SQUADRON ON 
CRUISE 



The United Siuk-H submarine honi-H 
^Cuttlefish,” ^Vipcr” ami "Tarantula” 
have been making a cruise from New 
York harbor to Hampton Roads, the 
longest trip of Hie kind ever made by 
kiAti? of their class, The first start was 
interfered with lev great quantities of 
floating ice in lower Now York hay, 
sml Lbo little fighters were compelled lo 
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return to tlso Brooklyn navy yard, all 
of thorn more or less injured, rudders 
and propel ter blades being bent. Hu- 
mor places their destination as Manila 
Bay. 

+ 

PARIS AUTOMOBILE AMBU- 
LANCE 



This automobile ambulance is one r.»T 
a number of type* in nse in Parts. It 
is completely equipped for cho comfort 




French Hospital A uli> 



and cure of patient* of every descrip- 
tion. The s-iiLos are curtained instead 
of being solid, and can be rolled up 
when more than, the usual amount of 



fresh air is desired. The box on the 
roof is filled with surplus bedding and 

In ispi ta [ necefisi ties. 

*■ - 

sinking floors to protect 

THEATER AUDIENCES 
FROM FIRE 



A prominent German constructing 
engineer has devised fl novel and some- 
what remarkable scheme of tire protec- 
tion for theaters, which he propose? to 
demonstrate this, summer hy the build- 
ing Of a theater and then its destruction 
hy tire to prove the complete availabil- 
ity of the system. 

In case of a lire an electric button is 
pressed and the whole parquet JIoot is 
automatically sunk a distance of ? ft. 
Asbestos flooring then shoot* out from 
different parte of the theater, making 
a fireproof covering over the heads of 
the people as they make their way to 
the streets through numerous exits. At 
the (Same time the audience in other 
parts of 1 tie house is protected hy stool 
curtains which drop in front of live 
boxes and balconies. 

■4— — 



A SOUTHERN COTTON DOCK 




The rotten unloaded at this Galves- 
ton dock is brought from Mexico in 
h 1 1 1 :■ 1 1 eoii.-t freighter.^, (ended mire tloata 
at the inner side of tin: dock, and taken 
to shuck where it is stored unlit the 
iP riv: of ocean steamers to 1 rar - 1 1 ■ i h 

it ir, England. Mexican grown cotton 
is now in great demand. 
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ALUMINUM HEAV1ER-THAN -AIR FLYING-MACHINE 

Mammoth Mecbinkd Flyer Is Balanced Like i Bird 



Dr, A, R. Silvereion, a Milwaukee 
inventor, bucked ns a partner by Woods 
Plankington, one of Wisconsin"!' young- 
er millionaires, lias com- 
pleted a hcavier-thun-air 
Hying machine, which, in 
addition to the aluminum 
construction, has two dis- 
tinct features, both of 
which HFtf worthy of SCIti- 
<ms consideration, The 
first, and probably most 
important, is the mellioil 
by which the inventor expects to au- 
tomatically maintain the equilibrium 
of his machine, so that the renter of 
gravity will always coincide with 
the center of a ir pressure. The sec- 
ond is i I Lb! method of propulsion and 
maintenance in the air. 

Tlie main portion of the machine- 
consists of a cylindrical body 8 ft. 
ft in. in diameter, by 34- ft. long, 
mounted and supported (U ft over 
the body Of the car, which U Its ft. 
long Lind ft ft, wide. This cylinder 
is constructed entirely of 30-gauge 
aluminum sheeting and to prevent 
these fli in sheets from collapsing, 
trusses u re run acmus 12 in. apart. 
Over 22 .(MX) rivets were used in its 
const ruction. Inside the cylinder or 
drum is an S-ft. cost aluminum pro- 



wing goes up iis mate goes down 
Cdm's|j[)]iLlingIy. 

Each paii' of wings has a Lohd 



spread of id) f'L from tip to tip. and 
are a it. wide. I'Tom lliero two great 
pivotal jdanes, covered with oiled 
Japanese silk, the cylinder and oar 
hong like a pendulum from u clock. 

The theory is a simple one. 8c* 
volvliig llie propeller at a sufficient 
sjkiciI i pai'ual vacuum) i? creEiicd 
and consequently the machine is 
drawn forward. The planes arc not 
neroKsai-v to keep the machine sail- 
ing 1 through the air. Tli^ir ill i r>n 
;■? to mat ntain nTL absoluSuly auto- 
matic cijii s S i lj rhiifi, holding l be cylin- 
der and ear vert i tally in susjKm.drm, no 
mistier from what direction the wind. 

A = shown in the jllustriiiimis, two 
balance rods connect with 11m s! i ufc of 
each pair of planes and st raddle the 
eyl imlcr. At the ends of these rods 




puller, which is held in place by light 
steel and aluminum tubing. The 
propeller has two blades and h driv- 
en by a sprocket chain from the 
10-hp. engine located x« the Car. 

Above the cylinder nr drum, are 
two sets of carrying plane* o? glid- 
es, one rot adjusted across the top 
of the cylinder at the front, ami tlie 
second across the top of the cylinder 
at the rear, a space of 13 ft. inter- 
vening. 

The two sets of wings or glider 2 
arc independent each of the other, 
but the wings of each set have only 
a see-saw motion — that is when one 



mi! weights, siilTH-entli- heavy to swing 
lln: planes buck In u horizontal position 
when tlie pressure of the wind is with- 
drawn, Piano wires fastened 1o Ihe 
frame work of the plu lies connect them 
with the end ? of the balance rods, 
which Jin> 1 limnSulvus cOffljlwtdll bv two 
piano wires run I between 11m cylinder 
and ear. Flying south, for instance, 
with Ihu wind blowing from the west, 
the wings execute a movement like a 
bird gliding through the air. but the 
car and cylinder bang straight down. 
Under this condition, the wings of the 
two planes on the right side swing up 
from their horizontal position, ajid at 
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The Wings uj ThU Aluminum Bird Spmd 64 Ft. 



the same time the wings on the left bi Je 
awing just as fur downward. The sup- 
position is that before tlie planes could 
swing foT enough around for the bal- 
ance rode to strike against the cylin- 
der, thus throwing tiro machine off bal- 
ance, the left wings would also catch 
the wind ± and meeting with thi 3 resist- 
ance, aided by the weights on the right- 
hand balance nods* coni imto to main- 
tain the equilibrium. 

The greatest problem w&3! to make 
the pivotal planes so aa to obtain the 
Inquired angles and distance? thereon, 
and still keep the original spread of CO 
ft., monoplane system. 

The steering apparatus is fastened to 
the forward o] toning of the cylinder, 
and consists of a lifting or horizontal 
rudder, which has an awa of 48 sq. ft., 
and a vertical rudder having an area of 
Ifi sq, ft. Both are operated by steer- 
ing wheels from the car. 

Dr. SElverston believes that the ma- 
chine has the full power of a strong 
and perfect gyroscope. Tire pivotal 
planes have a surface of T&Q sq. ft., 
with an additional plane area on the 
cylinder, including the horizontal md- 
dcr, of 650 sq. ft. 

Although built almost entirely of 
steel and aluminum the entire- machine 



weighs only 1,400 lh, Nearly 900 cast- 
ings were used in its construction, 250 
of which were of different patterns. 
The big cylinder weighs 108 lb. 

Only two testa have been made, both 
of which. wore without the planes in po- 
sition, hut from these testa the inventor 
is confident that the machine is a suc- 
cess and will fly under perfect control 
at a speed of at least 80 miles an hour. 
With the propeller running at 300 rev- 
olutions a minute it was necessary for 
siv men to strain at the machine to keep 
it from forging ahead and rising in the 
nir. At this speed of the propeller a 
current of approximately 33:0,000 cu. 
ft, of air a minute was drawn through 
the cylinder. 

According to Dr, Silverston the ex- 
periment demonstrated clearly the com- 
plete efficiency of the propeller to lift 
and move (he machine with ease at 300 
revolutions a minute, and that it can 
utilize 90 per cent of the horsepower 
developed. Without taking momentum 
into consideration a speed of 37| miles 
an hour was figured out in the testa, 
with the propeller making only the 300 
revolutions above mentioned, and only 
8 hp, being used. The high efficiency 
spaed of the propeller is mathematically 
figured cut to be 1,680 revolutions a 
minute; the maximum Speed of the en- 
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Dangerous Haute- Mjdt Switch 

doing service in :.i regular lighting ■cir- 
cuit, and although dangerous as a ftw 
hazard, it showed enosi durable in- 
genuity on the pw't of the designer. 

Wires wore attached up shown in the 
ill lustration, and Iwin pieces of spring 
stool and two nails formed (lie poinl« 
of contact, Aii oblong block of wood 
mounted on a pivot bo two on ilm strips 
of steel served to urn meet the circuit. 
To break the circuit it was only neces- 
sary to I urn the block suRkjioid.ty to 
force the sled strips from 1 Jiu nails. 
*-»--* 



A TbrUlInu MflOWIrt 

The work of topping a cypress tree 
looks dangerous as shown in the illus- 
1. ration, hut in reality is quite simple, 
if the chopper knows his business. 
Properly belted and .spurred, he climbs 
to the top of the long bare trunk and 



gine is SyOOO revolutions. The pro- 
peller in geared ^ to 1. 

T3ie gasoline is ■ -n r ri cm! in two elon- 
gated tanks, holding N gal, each, suSli- 
eiont for throe hours’ flight. The mu- 
ch ine is designed to curry at least 1,00ft 
lb. mure than its own weight. 

— + - # — - 

DANGEROUS DOUBLE- POLE 
SWITCH 



TOPPING A CYPRESS TREE 

PtfUlDua But CmUtinii Woffc In HMaif 



This dangerous but unique double- 
pole switch whs found by the Chicago 
electrics! inspection department. It was 



Far ShlppirtC Herman^ 
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makes himself fasL with straps aud steel 
^iiape. He digs the spurs of hia climb- 
ers into the trunk, swinge himself out- 
ward, and begins to When the 

trunk is almost severed lie leans far 
out on the opposite side from which 
the top in In fall and with a well* 
directed blow wends it trashing to the 
ground. 

A ate am logging sk older wjts to be 
placed under this tree and it was topped 
so that falling limbs could not endan- 
ger the lives of the workmen under it. 
Its height was 150 ft, — Contributed by 
Chas. Martin, Harmony, La, 

* — ■ t - 

ELECTRICAL BANANA UN- 
LOADER FOR SHIPS 



At least two-thirds of the ordinary 
wMe accompanying the shipment of 
hiiniin&u by water is prevented by thin 
electric unloading apparatus. At New 
Orleans, where the machine is in use, 
over 7,000,000 bunches of bananas are 
annually unloaded. Formerly tins 
work was all done by negroes who were 
stationed ii! the hold at one hatch at a 
lime. They paused, the fruit from deck 
to deck, and then to the shores as a 
bucket brigade passes water from band 
to hand. 

With tlie machine, only a few negroes 
are needed, the fruit is not brined, and 
8 ,JjOO Inm&hfta per hour fan he un- 
loaded. The apparatus Is built upon a 
platform upheld by 10 trucks. From 
the platform booms rise in the shape 
of a hinge which opens and shuts. 
When ready to commence operations, 
the hinge in opened and the lower 
jot jit dropped into the hold. The can* 
vfis earner, which revolves around piv- 
ots placed at each end of the steel boom, 
is divided by bars of wood into pockets 
30 in. in length and IB in. wide. The 
fruit i J loaded into the pockets at each 
deck by negroes and is swiftly carried 
up the perpendicular boom and across 
to the wharf, 

A lockout tower is stationed on top 
of the machine, from which one oper- 
ator control b the entire mechanism. The 
trucks on which the platform is built 



rest on a track which runs the entire 
length of the wharf, making it possible 
to move the apparatus from place to 
place. This is accomplished under its 
own power. 



nuimuth L‘jtEuatr 
*.-•—* 

The Nantucket Central railroad has 
adopted motor cats In place of the 
steam locomotives hitherto in use. The 
motor ears will run on the same tracks 
under their ow r n power. The road is 8 
mi lea long. 

+ » i 

Coal briquettes proved unsatisfactory 
on the flagship “Connecticut/-’ 
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COOKING SCHOOL IN THE NAVY 



MclhaJa U«ii fir ObUlralnfT Qocrf urv 

Our 'War Vcieilt 



Naval official* believe that the best 
wav to make a man Hkcient and keep 
him contented is to feed him well. 
Sometimes there are complaints of the 
f w <l in the navy, but in most instances 
the- complaint is unfounded ; and in the 
few cases where there is cause lor 
grumbling it is either due to condi- 
tioita which make it impracticable to 
supply fresh provisions, or to on in- 
competent nr unreliable steward or 
cook. 

In order to prevent good food hemp 
spoiled by poor cooks, the department 
has recently established a school m 
Newport, R. 1,, for ships' cook* and 
b a kers r It is the purpose to send to 
this school all men recruited us cooks or 
bakers, I EL addition, men already in 
the service, who want to become cooks, 
and can show some fitness, will be rent 
to the school in limited number*. 

The school will be ut|uipped with 
electrically driven meat Choppers, large 
Lake ovens, coffee urns holding 5(1 gal., 
mechanical dishwasher!?, cold storage, 
dough-mixing machines, and several 
rouges, sufficient to prepare a meal for 
three or four hundred men. It will be 
on the same plan a? the galley on board 
u battleship. 

The instruction will last for four or 
five months, and will he under the 
supervision of a chef, while a first-class 
ship’* cook will be in charge of each 
galley. 

Tile recruits will first bo put to work 
tending iircs, denning up, and helping 
prepare the food. They will bo given 
certain dishes to prepare, and finally 
will be placed in charge of tbo galley, 
superintending I be cooking of an entire 
meal. 

The students will a ho be required lo 
lake part in military drills, and whil& 
at the station will swing ill a hammock, 
so that when they complete their in- 
struction and are sent to ft man-c’-war 
they will be familiar with the mode of 
living. 



Ships' cooks are paid from to 
$55 a month, and as they have no living 
expenses, their pay is nearly all clear 
money. Every recruit is supplied with 
an outfit ol' uniform which usually last* 
a year. The put is materially increased 
with each re-enlistment.: 

Ships 1 baker* get $:hi unit 8-15, while 
a. chief commissary steward is paid 85 U 
a month, with allowances. 

With the inducement? of good jmy 
and the thorough instruction received 
at the school, the navy is enabled to 
furnish the licet with first-, hiss cook?, 
bakers, and stewards. 




SHAMMING THE LOSS OF AN 
AHM 

The genuine cripple? ol Paris have 
organized a club for the purpose of pro- 
tecting themselves hy exposing sham 
cripples. All the members of the club 
arc delegated to keep a dose watch 
for mendicants who live by feigning the 
loss of limbs, and reporting every in- 
stance they find to tbe nuthoricies. 

These illustration.: ■show one of the 
simplest tricks by which slum crip- 
ples awaken the pity of the passer-by. 
A false stump i? attached to the shoul- 
der, and the arm al ihat side is lied 
to the body. The full blouse doe.? Ihe 
rest. The man who posed for these 
photograph? had in reality only one 
lajj 
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EXCAVATION MACHINE FOR TUN- 
NELING THROUGH CLAV 



Thi^ dcotrifi excavation machine. lor 
use L m tunneling through clay I'orni a- 
tiens, is so simple Hint a day laborer 
can use it without fear of furiously dam- 
aging it through his ignorance of me- 
chanical tools. Invented by one of the 
best known f-onfitruetion engineers in 
the country, it is designed to take the 



me Ctf'Wjf 

Cl*] rinj Li c ■:■ Jjllh'u 

place of the gangs of ti or S men wlio 
h till cut into the frin nation at the head 
of 3i bore with the erude excavation 
knives used years ago. 

One man operates the machine, 
standing back of the carriage. As the 
four hoop-shaped knives whirl into tire 
day the operator moves the long arm 
uj> Or down and to either side, pushing 
Ihe ear further along ns it cute. A con- 
veyer attachment catches the clay as it 
drops from the knives «nd carries it 

back to the dump cart?, 

► — — 

CEMENT WATER PIPE AFTER IS 
YEARS 1 SERVICE 



The clogged eondition of a flO-in. 
cement water pipe after IS year?’ ser- 
vice in southern California i? shown in 
this illustration. The foul eondition 
on the sides end bottom 1 is a hard de- 
posit of lime, common in the arid le- 
gions. The primary cause of the foul- 
ing was the failure of the workmen to 
remove the mortar squeeze at the joints 
and the g-ravel dropped during con- 
struetko. These formed obstruction 
and the Fme, which is hard and 



The problem of providing oil for the 
two oil-burning tug.s ’'Hercules” and 
“Ckdifih/ 1 on their td.OOfl-niile trip to 
the Pacific coast was solved by fitting 
ooi one of the tugs as a tank boat, and 
having it towed 3jy the other. In this 



tl. 5, The "ITcwule* 1 " 

way Use two tugs are making (heir way 
around the continent without h&ving to 
stop for fuel. Oil, unlike coab -can- 
not always he procured at call in every 
port . 



Oflttrl Ctmfrl IfBfl* 



cement-like, lodged against them and 
clung, greatly reducing the capacity of 
the conduit, 

-*■ . #. 

TUGS TO STEAM 14.000 MILES 
WITHOUT STOP FOR FUEL 
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JHAKJNtI TEST BORINGS WITH- 
OUT WATER 



In drilling test holes in earth most 
boring machines use water to wash up 
the material of to make the drilling 
easier, a method somewhat unaalisfLic- 

tory because the 
action of water 
change* some 
earths material- 
ly by softening 
and w a s h i n g 
away fine sands. 
This inexpen- 
sive j portable 
machine (1 ms the 
work wit bout- 
water, and at the 
same time takes 
a com. 

The drilling 
is done with 
one of the sever- 
al tools attached 
to the drilling 
rod moat adapt- 
ed for the par- 
ticular kind of 
ground being drilled. The tool and 
rod are operated inside the casing by 
the men on ilia platform, who raise 
and drop them like a churn drill. The 
men on the ground rotate the easing, 
which has u sharp cutting shoe on the 
lower end. The easing, with it* bur- 
den of platform and men, keeps cut- 
ting and sinking into the ground sev- 
eral inches ahead of the iofd, The ma- 
terial which enters the casing is drilled 

fr- 




aud forced Into a sand pump at the 
same time. An accurate core is thus 
obtained, and tbc exact nature of the 
ground shown. The casing is general- 
ly of 4- in. pipe. 

* * ♦ 

FLRELESS STEAM ENGINES 



A railway locomotive running along 
under a full head of steam, but with 
tio fire box and no fire, is the latest 




■Wuhcf O'i SflttUir 



German type of engine for use in shops 
and yards where the presence of Are 
and fijwirks would be dangerous. 

The engine is run by superheated 
steam under high pressure. This is 
condensed in a chamber, one- fourth of 
which is filled with cold water, sur- 
rounded by an insulating air mantle, 
Several iron jackets and a felt layer 
cover the condenser. The condensing 
continues- Einl.il ilm temperature* and tbc 
pressure equals that in the feed boiler, 

i- «“+ 

Glass telephone poles, reinforced by 
wire, are being used in pome parts of 
Germany. 

“ -i 

* 



REPAIRING A SHIP’S RUDDER 



Tins rudder was dam- 
aged bv a storm at sea 
and the vessel put into 
the nearest port to have it 
repaired. In the illustra- 
tion it is being placed in 
position again, somewhat 
patched but still capable 
•of steering the great hulk 
which would lie so help- 
less without its semeea. 
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ORANGE-PEEL BUCKET KOR 
DREDGING 



This -extra heavy standard orange- 
peel bucket is built in sizes of from 1 



Of 4 b J-Toit RanKi 

to 10 cu. yd. capacity and 5 to IS ft. 
diameter when closed. At New Bruns- 
wick, X. J,, rocks weighing six and 
seven toils were handled by a 1 4-cu. yd. 
bucket, the capacity varying from 1100 
to oGO on. yil. per day. 

*- — — 

ELECTRIC RAIL BOND WELDER 



Tlit? machine is in use by the To- 
ronto 1 1 nil wav Company for joining the 
ends of their rails with copper strips 
bo as no make perfect electrical con- 
nection between them, and thus over- 
come the troubles of faulty contact at 
the fishplate-. Each rail ls joined to 
its neighbor by a copper bund elec- 
trical Iv welded to them by this ma- 

tr ■« 




Purlable ClHLH* W(W|t 



chine. The machine takes its power 
from the overhead wire by the trolley 
pole, which is just cut out of the pic- 
ture. All the appliances necessary are 
mounted on the truck, which has a 
traction device by which it can be 
driven from one rail joint to the next. 
The work te done by tliu (wo carbon- 
faced juw r s shown in the picture above 
each rail. The amount of heat re- 
quired is controlled by the rheostat, 
shown also. The work is done much 
more easily, quickly and better than 
by the old method, and without much 
delay to traffic over the line?, as might 
be expected. This is overcome by em- 
ploying a pivoted jack in the center of 
the truck, which lifts it from the track 
and allows it to l*e turned and pushed 
ofE to the side of the road to allow 
cars to puss. It usually takes about o 
minutes to finish one rail-joint, a man 
working «t each rail at the same time. 
— Contributed by A. M. McPherson, 
Toronto, Can. 

* 

MACHINE TO REVEAL HUMAN 
EMOTIONS 



Wonders, or supposed wonders, 
never cease. The latest is a machine 
called the “Phleihysmograth,” and tells 
whether or not you are worried, fright- 
ened, angry, or happy, by recording 
the varying effects of thoughts anil 
emotions upon the circulation of the 
blood. It consists of a sort of sleeve 
into which the arm inserted. Any 
shrinkage or dilation of the Mood ves- 
pcLs is shown by the rising or falling 
of a column of water iu a glass tube 
connected to the sleeve. The supposi- 
tion is t!i at not only the pulse beat but 
the fullness of the blood vessels vary 
with the different emoiional slates, and 
that this machine tells just which emo- 
tion is uppermost, no matter how suc- 
cessfully the patient hides his or her 
thoughts. 

♦ ■ * 

The Pennsylvania railway will soon 
be running trains composed entirely of 
steel cars between Chicago and New 
York. 
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SHIPLOAD OP STAVES 



This ship, e-n route froin Galveston 
to Antwerp, is heavily loaded with 
staves* o somewhat unusual cargo to 
eta it from tlmt southern city. Tim 
value of the full cargo is Jfioft.OflO, The 
•cargo is more bulky than heavy, and 
after the hold was filled the stoves ivero 
piled 3 0 ft. high on llte dock- 
>■« 

TYPEWRITER WIT HOLT KEY- 
BOARD 



This French typewriter is built on 
the idea that speed mean? complicated 
and exceptionally accurate mechanism, 
and that such mechanism mem ns ; i price 
that is prohibitive to a large number of 
people, Speed was therefore sacrificed 
and the machine was built with as lew 
parts as possible- 

It carries no keyboard ami the desig- 
nation of characters io be used is made 
by a stylet or needle winch is moved by 
the left hand of the operator until its 



point is over the desired letter, figure 
or sign enameled on elm plate. The 
characters arc arranged line by line on 
a cylinder, and as the stylet is moved 
over the plate Ihis cylinder revolves and 
advances or recedes until the desired 




ro.it mart for Sj^L'd 



character is in the proper position to 
miike the impression on the paper. A 
key is then struck by the right, hand 
and [III! i ir made. Am a Imr key 

makes tho e.yujruv l^inwn words. 




2i2 



POPULAR MECHANICS 



GAS POWER DIRECTLY APPLIED 
TO FA Rm IMPLEMENTS 



The gas t motion engine, which is so 
widely used on the larger farms of the 
country, now has an 
auxiliary ill the self- 
contained principle of 
applying gae power to 
the implements them- 
selves. By tins princi- 
ple the power will he 
part of the machine it is 
driving, not connected 
to it in the form of a 
tractor which pulls it or drives, it by 
belts. 

One illustration show’s a mowing ma- 
chine which can be changed into a 
plow. The other is a conception of a 




PJdw and Reaper 



hay bailer thus equipped, and is the 
Idea of Gas Bower, No one has as yet 
made such a machine, but its advan- 
tagee would Ijg great, 

♦ — *— f 

GERMANY TO FORTIFY 

HELIGOLAND ISLAND 



A deep impression has been produced 



in Euro]>ean naval circles by the decis- 
ion of Germany to fortify the island of 
Heligoland, which is about 14 miles off 
the mouth of the Elbe in the Worth sen, 
and turn it into a naval base. With 



tills island and the shore fortiJied with 
the type of guns carried by the 
"Dread naught"’ it would he almost im- 
possible for the ships oT an enemy to 
pass the mouth of the Elbe. Heligo- 
land became a great strategic luise when 
tiie Kaiser Wilhelm cano I, connecting 
Kiel with the mouth of the Elbe, was 
completed a few years ago. 

*■ -■ — fr 

L0CGMOTIVB WARMS DEPOT 



A fire recently consumed the plant 
which furnished heat to the Union 
depot at Kansas City and power to 
operate the interlocking switches and 
signals in the yard a. To meet the sud- 
den emergency a Chicago & Alton mam- 
moth engine was coupled to a coal car 
and headed 'in close to the depot, where 
it furnished sufficient steam heat to 
keep the building at an even tempera- 
ture of 7ft deg,, and also supplied the 
power to operate the interlocking 
switches. 
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THE GHASTLY END OF OLD HORSES 
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“Tied |n> htvHKlily CurtatmCird Slilti Eletwi'en ll$cfc£'' 



Horrible and revolting to the ex- 
treme is thy traffic in old worn-out 
borges regularly carried on between 
England and the Netherlands, ending 
with the final scene in which the most 
useful and human of all domestic: ani- 
mals is served up on a platter in the 
form of so-called llologim sa usage and 
diet d’anverg. 

The sufferings of the horses arc the 
most intense during the passage from 
England to Rotterdam on shipboard. 
Tied up in roughly constructed stalls 
between docks,, they are ill the mercy 
of the storms, and in many instances 
ane: thrown iulo tangled heaps on top 
of one another. A IE that survive art* 
dragged from this I angled heap to start 
the miserable procession through the 
streets to tho abattoir or slaughter 
house, their moat unsightly wounds cov- 
ered with Baching. 

This traffic is sanctioned by the Brit- 
ish Board of Agriculture, and the aod- 
ety for the prevention of cruelty to ani- 
mals found in ft iwwnt invemgatiof) 



that jio u voidable cruelty was suffered, 
although many cases ware noted of 
horses in agony from disease and hor- 
rible wounds. 

*- * *— — 

SIMPLE AUTOMATIC WAGON 
BRAKE 



In drawing heavy wagon trains up 
hilly or mountainous roads the rear 
wagon is often provided with the auto- 
matic brake shown in this illustration.. 
It is simply a block of wood, about 2 ft, 
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long and -4 in. square, fastened by a 
wire to the rear axle. The block drags 
along the ground behind the wheel and 
works ttuloHunioallj' the moment the 
liOl'M* slack lip, 

*— »-+ 

SIMPLE PROCESS OF MAKING 
CHARCOAL 

At sonic of the sawmills along tine 
(■alifornin roast, number-; of negroes 
ran be seen busily at work converting 
the accumulation of slabs into char- 
coal* The slabs are placed in piles, 



of water per minute, according to the 
size of the machine. The advantages 
claimed for it are its extreme simplic- 
ity, small power required, small quan- 
lity of condenser water necessary, and 
safety in operation. 

The refrigerant used is sulphurous 
add. The compression system is em- 
ployed, but without the use of suction 
or discharge valves, stuffing boxes, 
gauges and cocks. The machine is com- 
posed of two spherical bodies attached 
to a single shaft rotated by a pulley. 
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carefully covered with seaweed and 
earth, and then fired. The bags cen- 
tum charcoal ready to he hauled away. 

— — . 

ROTARY ICE MACHINE 



This motor-driven rotary ice ma- 
chine, invented by & Frenchman, makes 




KrtiiClt It* Ctiu-rn 

small pieces of tee in from 3 to 10 
minutes, and can cool from $ to ia qt. 



Thc power required for ice-making is 
J bp. for the l-lb. per hour machine., 
and % hp T for I he 100-1 b. per hour 
machine, 

SHORT LIFE OP" MODERN SHIPS 

S’ of more than 20 years ago the first 
express steamship was introduced to the 
world by one of the big trans- Atlantic 
com [lames, She was considered a mar- 
vel of perfection in every detail, but a 
couple of months ago was* Kidd as scrap 
iron. A gTent warship built at about 
the same time was recently destroyed as 
a target for the guns of newer ships, 
'['lie Hfu of h ship is short but full. A 
great navy c?'iu become obsolete or prac- 
tical 3y so in 10 years. Many of liie old- 
time wooden frigates lived four times as 
long ns modern steel battleships. 

Chicago packer* are selling gall- 
stones to the Japanese at <¥14.04 a 
pound. What the Japs do with l heir 
qawr purchase io a, mystery. 
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SNOW PLOW ATTACHED TO 

street CAR 

On the ?trcet railways in Stockholm, 
Sweden, *now plows are attached to 
the front of ordinary passenger cars. 
One man to control, the plow and 
brooms is all the added Crew netiES&ory. 

» « ♦ 

CALL BELL ON HITCHING POST 



A western druggist; with an eve for 
business* extended his hitching post >i 
couple of feet and 
placed an electric t-idJ 
hell at the top of it. 
I ’respective custom- 
ers, arriving in car- 
riage or automobile* 
press the button with- 
out leaving their 
seats, and the drug 
clerk immediately at- 
tends to (heir wants. 
The same Imll is used 
for night ^11 B. A 
I -in. ga* pipe extends from the top of 
the pest to the second floor, carrying 
flu- wire to tho druggist's living quar- 
ters. The extension from the top of 
the post to the bell is of 1-in. gos pipe. 




ENGLISH BOILERS FOR AMERICA 

With the high tariff wall to guard the 
I n i ted Slates from industrial invasion 

it would impossible for foreign 

manufacturing concerns to compete 
with manufacturer* ol the same kind 
of product in this country'. This boiler 
is being landed at tin American port 
after ft stormy passage across the At- 
1 antic wen 1 1 from England. 
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UN SOU E AMERICAN AUTOMOBILE 
DYNAMOMETER 



The aovompmiying illustration shows 
the equipment of the new Absorption 
and Indicating Dynamometer for auto- 
mobiles as devised and constructed by 
the Automobile ('.Hub of America, for 
the use of its members, This novel 
machine determines Instantly the 
speed from 1 to 73 miles per hour, ae 



of the dynamometer, which just pro* 
jests through the floor. The ear is held 
by a block and tackle while its motive 
power is placed in operation. The re- 
volving rear wheel * of the auto trans- 
fer their speed, horsepower and pull In 
the wheels of the dynamometer, which 
records the draw-bar*pull and tractive 
effort by the recording needle on the 
board to the left in the engraving, at 
the same time records tig the speed and 



Micnia« That IhtttJtillse} P^n-Er nnJ Speed 



well as the speed in feet per second, 
also the drasv-liar-pull or tractive effort 
from ft to 1,600 lh. It gives the horse- 
power from 0 to S5 ai 30 miles and 
.213 lip. ne, tin 1 limit at ijfS miles, white 
it aho gins the grado-climhing ability 
and power of the brakes of any auto 
car tested by it. 

The ear is placed in position with its 
rear wheels in contact with the wheels 



horsepower by ihe cross-wires on the 
he a ni ara front of the car. Tilts is all 
operated by the dynamometer shown to 
the left of the car, 

*— *• * 

The first Perkins medal awarded for 
achievement in applied chemistry has 
been presented to J, E, It. flerreahofl, 
in recognition of the improved methods 
he has introduced for refining copper. 
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COMPLETELY EQUIPPED PHOTOG- 
RAPHERS ' AUTOMOBILE 



This photographers electric autcunfr- 
bilcj, completely equipped to take, iL- 
velop and print photographs, lias been 
placed on the road by a German pho- 
tographer, The storage battery which 
operates the car supplies light to the 
studio where cameras, backgrounds, 
lenses and head-rests are stored. The 
front compartment carries the develop- 
ing sink, negative racks, trays and 
shelves for bottles and chemicals. On 
the roof is a turntable or stand to bo 
n^crl ns a viewing point in photograph- 
ing street scenes. 

The automobile can be propelled bv 
gasoline motor if desired, the motor to 
make the electric liglij through a gen- 




Trairtl Inn Aluiur StuJlu 



era tor when required, A drum is ar- 
ranged on tlic roof to hold surplus 
electric cable, allowing the light to Iju 
carried Mine distance from the ear. 

4 ^* + 

CHANGE BOOTHS FOR STREET 
CARS 



The greatest drawback to the pay-aK- 
you -enter street cars is the necessity of 
always having the right change reach* 
when you step onto the platform. Oth- 
erwise the service is blocked while the 
conductor comes to your assistance. 
Especially is this the" ease when the 
passenger has both arms full of bun- 
dles. 

In Buffalo this problem Is being 
solved by placing change booths in the 
more congested business districts. 




whore passengers get exact change, 
which they hand to" the conductor as 
they enter the car. 

li t — 

KEEPING SMALL FRUIT IN COLD 
STORAGE 



Experiments have proved that for 
freezing small fruits and keeping them 
in cold storage for several months, the 
best results can be obtained by use of a 
closed package providing it is not m 
tight as to prevent the escape of gases 
given o!f by the fruit after it ts packed 
and before it ip, frozen. 

Strawberries and blackberries were 
frrjjpen for six months in the boxes 
shown in these M lustrations, with vary- 
ing results. The flavor of the fruit, 
wrapped in the open crates was tainted 
with the odors from other articles in 
the stm-Jige rooms, and the flavor of the 
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fruit in the triple-wrapped boxes was 
but little better, having become tainted 
by the carbon dioxid gas exhaled by 
the Fruit before it became frozen. The 
flavor of the fruit in the douhle- 
v rapped carton, however, was not con- 
taminated and retained much of the 
flavor of the fresh fruit. The frozen 
fruit ia used in making f refill fruit pies 
und fruit ices in midwinter. 

1 a t 

A HILL-CL1.VIB1NO HOUSE 

This large four-tenement dwelling 
house ia slowly but Surely climbing up", 
over and beyond the steep aide of L'ort 
Hill* in East Providence, R, I. The 




Heirs* CUmblmfc thr Hill 



taek is considered one of the bigguet 
and highest house-lifting feats ever at- 
tempted, The lame system of piers, 
with the usual blocks, wedges, beams, 
roller?, shoes, capstans* and chains as 
used in ordinary house-moving are 
being employed, but the greatest skill 
and exactness, is necessary to keep the 
whole structure Arm and level while 
progressing up the slope. 

One of the principal features of the 
work is in terracing the hill. Flat 
square? of dirt Lire dug out. making a 
flight of immense steps over which the 
building makes its laborious ascent to 
the top. From step to step the structure 
is raised by screws, and then a wedge- 
shaped shoe is inserted under the main 
supporting beams, rollers are placed, 
and the house dragged onto the ter- 
race. It takes two days to raise the 



house from one terrace to ttie next, but 
only 40 minutes to dreg it onto the 

terrace afterward, 

* ■ ♦ 

SHIP ELUDES TEN WATER- 
SPOUTS 



In a recent passage of the Norwe- 
gian steamship “Cecilia" from Carta- 
gena, Spain, to Philadelphia, 10 water- 
spouts were encountered and success- 
fully eluded. In the wake of a hurri- 
cane off the Carolina? in which the 
vessel was buffeted for IS hours, came 
the waterspouts. The first was seen on 
the starboard side, and its large size 
brought terror to the crew. The cap- 
tain evaded this spout, only to And the 
vessel apparently running into the 
track of another one. From port to 
starboard the “’Cecilia" was steered 
around 10 spouts over a course extend- 
ing only o miles. 

i_t * 

“PAY-AS-YQU-LEAVE" STREET 
CARS 

Following close upon the heels of the 
“pay-a-s-you-enter" street ear,?, comes 
the “pay-afv-yoH-teave" type of ears, pat- 
ented by the chief engineer of one of 
the large rapid transit companies of 
the East. The great advantage of the 
latter type over the former te claimed 
to be in the fact that passengers eftn 
much easier get their money ready 
while riding than with their arms full 
of bundles on the street, 

I * * 

AN AEROPLANE LEVEL 

This device is h level for determining 
the augle at which an aeroplane is fly- 
ing. It consists 
of a concave 
brass dieh in 
which a drop of 
mercury natu- 
rally canters 
when equilibri- 
um is secured. 
The ei rculor 
lines are set about one-fourth of tun indi 
apart, the first four lines representing 
jin angle of about 2 deg. 
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theaters on trains 



A company is being formed in Paris 
for the purpose of providing theater 
tars for all the important express 
trains on the continental linea, These 
railroad theaters are to have 110 seats, a 
little stage, and an orchestra consisting 
of a piano, a flute and a cornet. Pas- 
sengers will book seats as they 110W 
engage tables in a dining-ear. 

* w 4 

TtORSE-CLIPPJNO MACHINE AT- 
TACHED TO AUTOMOBILE 



With tills handy and practical borFe- 
dipping outfit two men can travel 
through the rural districts plying their 
trade with satisfying returns and en- 
joy the pleasures of an automobile trip 
as they doit. The transformation from 
pleasure to work is simple. The b>n- 




Airtw Hons Clipper 



ncau is removed and a double horfce- 
elipping machine is connected to the 
engine shaft by belt and pulley. Half 
an hour after completing the lask the 
clipping machine! is dismounted, packed 
away and the automobile speeding on 
to the next job. 




KILLING WEEDS WITH CHEMI- 
CAL SOLUTION 



Another recent invention for the de- 
struction of weeds along railway tracks 
it, the chemical sprayer shown in this 
illustration. The outfit consists of a 
40-ft,, ilat car, carrying two tanks of 
4,000-gal, capacity. Between the tanks 
is- jl <-ab for the storage of the necessary 
chemicals and a team-heating apparatus. 
The spraying apparatus consists of six 
nobles arranged in a tine across one 
end o! the car. The solution used is 
a secret, but tests of its efficiency are 
satisfactory. Only one application is 
necessary to kill vegetation root and 
branch. Each mile of track takes 501) 
gaL of the solution. 



THE NORTH ELBE RAILWAY 
BRIDGE 



Creating the IS orth Elbe near Ham- 
bur", Germauv, there is a most inter- 
eating and novel bridge of the type 
Mien in tlic accompanying view, with 
three spans, massive masonry arch- 
ways or towers being constructed at 
the entrances; short arched *ted spans 
being employed foT the approaches. 
Each of the three spans measures 
33 o ft- in length, and it is estimated 
Ihwt the entire weight of the steel work 
of the bridge vi about 4.o00,000 lb. 
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The of this idustrailsn la gimply 

the dream of an frnthu&lafl-tlifi mgtqrlnp pho- 
tographer In MolDr, London; hut every great 
Or small Invention was it one iFm* the 
kind O-f a drtg,m. Today )s a period n* dig 
things and photography hae It* nlice 3o the 
race. One enthusiast IS preparing tD take 
life photographs tor il.COO eaofi. it i= not 
gpttkely that If s*me entflrp rising photog- 
rapher started Otlt With a plait* camera 
mouiiied on an Bwtormrfjlle he would Tint) peo- 
ple desirous and a hie to pay For extra large 
landscap? photographs, 

- * - ♦ 

HOE! NO MACHINE FOR COTTON 
FIELDS 



The interesting device here shown in 
n hoeing machine used on one of the 
cotton plantations of Tennessee, By 
the use of Jevera and a small friction 
disc, in contact with a larger disc, the 
operator can regulate the speed and 
stroke of the hoes so chat- the cotton 




plant? can lk 5 cut ns desired. The mu- 
chine receive* motive power from a belt 
and pulley attached to the axle of the 
machine truck. One machine, operator 
and team can do the work of I rein B to 
15 hand-laborers. 

— + — P — 4 

OCEAN RACE TO BERMUDA 



An interesting ocean men for sailing 
craft will start from Marblehead on 
June 3 and finish off St- David’s Head, 
Bermuda, in as short a time as a spank- 
ing breeze and expert skippers can 
hurry the graceful, white-winged craft 



over the 675-mile course. The race 
will be in charge of the Corinthian 
Yacht Club and is expected to be the 
leading yacht race of the coming season 
in American waters, 

*-+-» 

SLEEVES FOR CARRYING SMALL 
DOGS 



Dressmakers in London, England, 
are now making women's aleevOs in 
which the email 
pet dogs of mh 
ciety — too deli- 
cate to face the 
cold of winter 
and too precious 
to be left at 
home when thciT 
mistresses go out 
— can be carried 
in comfort; at least to the dogs, Thu 
new sleeves have cuts wide enough for 
the “canine pets” to “snuggle” info, 
and yet. are not so wide that they can 
fall out of them. 

* « * - • — 

AUTOMATIC PLATING MACHINE 



This automatic (dating apparatus is 
intended for am all jewelers who do a 
limited amount of plating. It con- 
sists of a box containing six batter ies 
and a rheostat. By placing the lever 
of the rheostat at the &top« indicated 
by the lettering, and at the same time 
using the right solution, the desired 
shade of gold may be obtained. Silver 
is plated with 1| volts, green-gold with 
3 volts, rom nil-gold with G volte, red- 
gold with & volte, and rose-gold with 
12 volts. 



The solutions arc placed in glass 
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j jits flt tlio fidfi of ihc Los, the proper 
solution being poured in the bowl, 
where the article to be plated! is cnn- 
fleeted by 1 1 1 Min i s of spring clip? with 
anode and cathode wires. The weight 
of the apparatus is 3Q lb. 

1 ■ * 

“MODEL” CEMENT HOUSES FOR 
GERMANY 



Because the Kaiser expressed hi* en- 
thusiasm over tine workingmen^ vol- 
tages ho sow in England, and hia oppo- 
sition to housing workingmen's fami- 
lies in large tenements, a company of 
German millionaires is being organized 
to build cottages by the thov^MS near 
all German industrial center?, if Edi- 
son’s model cottages prove a? cheap and 
as. practical as lie claims, a great num- 
ber of them may be built, in the sub- 
urbs of Her) in. 

♦ — ■— * 

SHIPPING TREES FROM BELGIUM 



SHIP-SHAPE CASINO 



This peculiar looking structure is a 
sea-ali ore casino and restaurant on the 
California coast. Wishing something 




An Odd PtHIDan 



u oiqne to catch the eye of pleasure 
seekers, the proprietors, had it built in 
imitation of an old Spanish ship. It 

is *00 ft. long and three stories high, 
— - — * — »-+ 

AN ADJUSTABLE RADIATOR 
PEDESTAL 



The method of packing the Belgium 
‘‘Bay” tree for shipment to this emtn- 
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try is considered almost perfect. Of a 
recent shipment of 5 IK) tree? across the 
Atlantic ocean arid the American con- 
tinent to California, not a tree was in- 
jured, It requires 4- men to carry one 
of tire tubs, each of which ha? n pair 
of heavy ear? through which the carry- 
ing liars are pawed. The largest frets 
are over 50 years old. 



Owing to floors of buildings not be- 
ing level and the settling of new build- 
ings, radiators, are often thrown out of 
level and a strain is put on the piping 
as welt as on the eye of the owner who 
wants Lhi tigs to look right. To over- 
come this annoyance an adjustable ped- 
estal has Ijeen brought out. Jo Jake up 
any unevenness. The sketch shown the 
pedestal, which consists of two little 
iron blocks that extend or open from 
1 in, to 3 in, by simply l liming the 
fop piece, which is so cast that any radi- 
al or foot will fit if. A substantial screw 
holds (lie two pieces together and al- 
lows the proper adjustment. 

There is the advantage of allowing 
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carpets or other coverings to be easily 
put down or taken up without the no- 
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ccssity of cutting to accommodate the 
radiator tegs, and sboukl a radiator 
Id&e its alignment, on account of the 
floor* settling, the ]o.hs tan be instantly 
adjusted ami remedied nc absolutely no 
coat. This device can he used advan- 
tageously for bathtub adjustments and 
for adjusting sinks and other fixtures 
that must stand level o» the floor. 

+ *-e — ■ — 

MASSIVE STEEL CYLINDER 



This ia a Low-pressure cylinder of a 
7,000-hp. engine for general Eng electric- 
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ity. Its massive hulk was shipped across 
the continent from the eastern states to 
California, 

1 ■ i — 

MAP OF FRANCE MADE OF PRE- 
CIOUS STONES 



One of the most untrue gifts on rec- 
ord hot ween two countries is n map of 
France in precious stones, recently pre- 
sented. to the French government by 
Russia, It is 40 in, r^uare composed 
entirely of gold and precious atones. 
The rea ia represented by a pnte, rich 
marble, and the portions of foreign 
countries necessarily included arc in 
dark gray onyx, France is shown in 
polished jasper, each department cut 
from stone of a different color. Some 
10S of the most important towns are 
designated, their names written in let- 
ters of gold. The towns themselves are 
represented in jewels, "Paris being 
marked by a large ruby. The rivers are 



represented by bar* of platinum sunk 
in the jasper. 

The idea, of the map is said to have 
originated with the Czar, who took 
great personal interest 1 in its execution. 
The cost is estimated :u about ?500j000. 
*— * * ■ 

lightship blown from 

STATION 



During a recent dorm the lightship 
anchored off the dangerous Nantucket 
shoals was blown 5 miles from her posi- 
tion, hut returned again under her own 
steam to guard the path of the Atlantic 
liners. The force of the gale carried 
the ship along, regardless of the 7,000- 
Lb, sinker, which served as an anchor, 
and 1,000 ft, of heavy steel chain. 

MONEY MADE OF ALUMINUM 



For the first time in history', the 
British royal mint is using aluminum 
for coinage purposes. In all, 31,373,- 
132 coins have been struck from this 
matal, comprising half-cell t pieces for 
use in ITganda- and one-tenth of a 
penny pieces for circulation in the 
Nigerian protectorates. Both the new 
coin? arc perforated in the center to 
permit the natives to string them as a 
child strings buttons. Aluminum was 
used because the immense number and 
low value of the coins mode extremely 
light metal necessary. 

* * * 

PIPE HOLDING CLAMPS HANDY 



A piece of lead or iron pipe can be 
held in any position desired by the set 
of clamps shown in this illustration. 
The holder or damp consists of a 
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standard with a wood screw in the bot- 
tom for holding it. rigidly upright, and 
a bail or socket joint, with jaws prop- 
erly shujwd to hold a pipe fitting or 
faucet securely. 

*- — * 

COMBINATION RUBBER- LEATHER 
BOOT 



A combination rubber-lea tber boot is 
being manufac- 
tured which con- 
tains a leather 
inner sole, rmV 
ber inner sole, 
rubber welt sole 
and a sole-leath- 
er outer sole. It 
Is said that this 
combination will outwear any rubber 
boot ni;ide and prove absolutely water- 
tight 

*-— ■* 

VOICES IN GERMANY HEARD IN 
DENMARK 

Yaklemar PoulEon, the Danish in- 
ventor whose wireless telephone system 
is proving so successful, recently car- 
ried on a conversation between Wyn- 
tiurg, Denmark, and Weisenaee, Uer- 
rijjtnv, a distance of 550 ml lee. hearing 
the voices of his assistants clearly as 
they ialked into the transmittal' at Gor- 
man station. His Intest wireless in- 
vention is an ink writing apparatus for 
wireless telegraph instruments. It 
writes the messages received automati- 
cally., and it is claimed that the record 
is perfect. 

— — ■ — 4 - — *- t ■ 

AUTOMOBILE TIRE TRUNK 



A tire trunk has been adder] to the 
equipment of the up- 
to-date automobile. 

It fits inside the 
spare tire, making a 
handy receptacle for 
inner tubes and other 
small articles which 
ntherwise would take 
up necessary and available space. 



the hold of a foreign ore 
FREIGHTER 



The hold of this Swedish built ore 
carrier is typical of foreign built ves- 
^hIh. oF ite class. The cargo hold is nar- 




row and high and tends to steady the 
ship when in a sea. The lower side 
tanks have the same effect when In 
ballast. The cabins are arranged along 
each side i»T the hold, with a corridor 
running between. In one section of 
the hold is a hopper with a capacity of 
■^bO tons of coal. 

Hr * 

DERAIL PROTECTS MAIN LINES 



Llverv once in Awhile a serious rail- 
way accident is caused by a string 0 f 
freight ears breaking loose from a sid- 
ing a n d run- 
ning onto the 
main lines in 
front Of fast 
|> a s s e n g e r 
trains. T h 1 s 
derailing device is being used to pre- 
vent just such accidents. The tuech un- 
ism is easily seen in the illustration. 
When ear? are left on a siding the lever 
is pulled and the derailing block slides 
onto the rail. When an unobstructed 
track is again desired I lie block is 
thrown of! in the same manner. Tha 
rail is not cut as in mo&t derailing 
dev ieap. 
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STEEL RINGS FOR KNEADING 
CLAV 



These misshapen ca&Hrom rings are 
used for kneading day at brick works, 
and instead of being distorted «fe per- 




fect in the shape designed for theni. 
The rings arc worked round and round 
in a circular pit, puller] by a team of 
horses hitched to a long sweep. If the 
rlngB were straight the process would he 

almost useless* 

*-«--* 

DEEP MINE HOISTING ENGINES 



Knowing tliat the life of every man 
working in a deep mine is dependent 
to a great extent upon the reliability 
of the hoisting engines, 
every effort is maria to 
get an engine which can 
be depended upon at all 
tinner and under all con- 
ditions, adverse or other- 
wise. 

The engine shown in 
this illustration is de- 
signed to operate cages 
at a depth of 3.,o00 ft,, 
and is of the first motion 
type, the steel winding 
drums being carried by 
the main engine or crank-shaft. The 
cylinders are provided with automatic 
cutoff and governor, and the forward 
and backward motion is controlled by 
a steam reversing geaT. 

With a steam pressure of 140 Ih. 



these engines can lift 17 tons from a 
depth of ft., and will develop 

2,1500 lip. The weight of the cable 
alone is 7 tone. The cages are required 
to make n trip every 12 minutes 
throughout the 24 hours, which means 
120 tripe a. day. 

Tl tt! operator’s platform is plainly 
seen in the illustration. The operator 
from his position between the two -con- 
trolling wheels can handle without help 
the entire mechaumn. All levers are 
placed close together within easy reach, 
thus affording absolute control without 
having to turn from the indicators, 
which arc the operator's only guide to 
the position of the cages in the shaft. 
*— , - 

CONVERT SHIP INTO FLO ATI NQ 
HOTEL 



Plans have been practically com- 
pleted in England to buy an obsolete- 
rNcean liner, take its engines out, re- 
model the interior, and anchor the ves- 
sel in Falmouth Harbor as a first-class 
floating hotel. Amusements of every 
kind wjl) be provided for ' on board 
ship, and when I he gtienf-H arc disposed 
to put foot on land, a steam launch will 
take them to the tennis and cricket 
grounds and the golf links. The man- 
ager of the hotel will be captain of the 



ship and the hotel staff will he dressed 
aa seamen. 



President Hrjosevelt has approved the 
recommendation to increase the width 
of the ennui loeks from 100 (o 110 ft. 
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THE LAUNCHING OF LAUNCHES 



A 16-ft. 1 aim cl] is light. and buoyant 
on the water,, but it Ijocotnu* a dead 
weight on land and require?* several 
men ’a streng th to Imul her on the beach. 
Bonis of larger size increase so rapidly 
in weight that tackles are found necus- 
sary, anil hoards, rollers, beams, or even 
regular sliding ways, are required, ac- 
cording to the size of The bowL 

One of the handiest coil tri vann's lor 
a skiff is to fasten a sort of carter to 
the after end of the skeg, ns shown in 
Fig, 3, It makes but little resistance in 
rowing through the water, but enables 
one man to take hold of the bow and 
walk up the board runway ns if the slang 
were a. wheelbarrow. 

Small launches are hauled out by 
laying parallel hoards on the beach, in- 
haling rollers imiJe by sawing some 
round spar into ‘--ft- length*, A spur 
about 4 in. in diameter wi ll do, though 
one of (i in. will work easier; or rollers 
of iron pipe will suffice, 

A laundi tin fj, anil upwards become* 
too heavy to haul on rollers, and must 
be handled on grease. This requires 
heavier stringers than a plank, says the 
Meier Heal, from. which ihi* article is 
condensed. 

Oct four pieces of ft by ti-in. spruce 
or ye I Low pine; the former is preferable, 
as it is far lighter to lug about, though 
the lft tier is better if 1 key ary u> hn lgfl 
down for fdefldy nay as h rr i nger*. Tim 
longer they am the bailor, as them will 
be fewer joints to go over and get out 
of line. Where you join the two 
lengths of stringers by ynre the I wo 
ends art* on the* same blocking, a* 
shown in Fig. t. Two edges of each 

stringer should by plullCil Lip smooth. 

Uiy them so one edge is up, the other 
on flic outer edge, and measure with 
a stick ao aa to get the two pa rulJel, 
This forms 1 1 1 1 » fou ml at ion or trunk 
to haul dji, and is nit one needs m tidal 
waters, as one length can be laid rt 
low tide and held from floating away 
by Ivefng nailed in sfukns. driven down 
into the sand or mud bottom at; inter- 
vals along each side of the stringer?. 
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as .shown in Fig, lb For fresh, water, 
where thorn is no perceptible rise or 
fall .ta rln: water levy I, it is neressaiy 
In hoard across on the lower edge of 




the stringers at each end, particularly 
the outer end, as that ha# to sink the 
most. By piling rock* on thesfi boards 
after floating it so the outer end k in 
deep water, it can be sunk into place. 

The slider? or cradle to hold the 
yneM is now to lie made. For this get 
two pieces of 4 by ft- in. spruce, 8 to 10 
ft- long, planed upon one bide, with 
tin: winlg slightly rounded like a run- 
ner on a sled. To keep these glider* 
irons slipping off the stringers, get some 
‘j by 6-in, yellow pine or oak, about as 
long a* the slider*, and holt them bo 




they Lap down about % in. below the 
;did. rs, as allow] i in Fig. 4. Then lay 
this two Hitters the proper distance 
ft part, about 6 ft, for a 30 to 40-ft. 
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iaumciij wi tier, of course for larger 
boats, and within a foot or so of each 
end lay a crosss-piece,. (J, Fig. 5, of 5 
by fr-in* oak or yellow pi cits and 
through-holt them to the fore and aft 
sliders with two holts of about i-in. 
iron; countersink the heads well into 
the nnder side of the sliders, so they 
will not scratch. 

If the launch is very heavy, uny num- 
ber of extra crosspieces can be laid 
across to carry her; but he euro and 
toe-nail them down or they will float 
away when in the water. 

To provent this cradle from shutting 
up like a parallel rule, cut two diag- 
onal braces forming an X of, say, it hy 
fi-in, spruce, and spike them fast to 
the sliders as shown jn Fig. 5. 

To haul this cradle a temporary ar- 
rangement can he made By simply 
making a long loop in the ends of a 
good piece of 1-in. rope and hooking 
them over the outer ends of the fore 
and aft sliders. A wire- nail or two 
will hold them in place then?. Several 
methods are need to increase a tonifa 
power to haul this cradle with a launch 
on it. If the beach is flat and not very 
much slope, three or four men can 
move the cradle and launch; but if 
there bo a steep grade, greater power is 
needed. This can he supplied either by 
a horse or by making a wooden “crab,' 1, 
as tlie trade calls il ; the novice would 
probably call it a capstan or winch. 

We now come to the various ways of 
putting and holding the launch on Ihu 
cradle to prevent her falling over. Most 
launches have very shallow keels; they 
are nowhere near as difficult to block 
up as the deep, narrow-keeled sail boats. 

With a great many launches all that 
IS necessary is to float them on to the 
cradle and slip a block of wood under 
one side, letting them list or (ip over 
on to that block, and straightening 
them up after they arc high and dry 



us shown in Fig. 7. Another way is to 
slip a plank under each bilge and then 
jam in a brace under it, as in Fig. 8. 

Cradles that are to be used repeatedly 
arc sometimes fitted with regular slid- 
ing Ijilge blocks, or upright pasta se- 
curely braced with tackles at the top to 
hold the boat as in Fig. 9 ; others hove 
two slant arms pivoted to the middle 
cross-piece on the cradle like a pair of 
Beiesor&j as in Fig. 5. In aoma the outer 
uprights are stationary and doubled, 
so the inner arms work up and down 
between them, as in Fig. 10. As soon 
as the launch is securely grounded on 
the cradle a holt is slipped through 
holes in these arms so it holds the slant- 
ing arm up against the bilge. In oth- 
ers both arms pivot and accommodate 
any angle, lacing held by a boat-clamp 
when up against the hull* 

REMEDV FOR A LEAKING 
FOUNTAIN PEN 



If the t Is reads in the rubber cennee- 
tlon of a fountain pen are worn, a little 
the joint will leak enough to soil the 
fingers. Dry the threads with a blot- 
ter and cover them with melted paraf- 
fin. Turn the nozzle into the barrel 
while the paraffin is still warm and 
yens have an ink-tight joint,— Contrib- 
uted by Bruce W. David, lleadvillc, 
Fa, 

*— «r * 

Overheating of gas engine cylinder* 
may be due to improper flow of water 
through the cylinder w r ater jacket, to 
the water jacket having become coated 
with scale or to have an accumulation 
oF dirt in it, eaya the Practical En- 
gineer. The temperature of the out- 
flowing water should not be greater 
than MO deg, ; some makers of g^s en- 
gines advise that it should be as low 
as IOO to 13A deg- Fahrenheit 
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Home-Made Spool for CHI 
Drilling Rig 



A ad id wooden shaft is made from 
a piece of timber about 14 in. square. 
This ia trimmed in the shape of an oc- 
tagon. This shaft is supported on axles 




at the ends. The wheels are about d 
ft, in diameter ami bn ill up with spokes 
made from i! by 12-in. planks nailed to 
the flat aides of the axle and braced 
by connecting pieces of the same mate- 
rial. The right-hand wheel is owed tr> 
propel 1 he spool, oil her by hand or with 
a rope drive from on engine. Pegs are 
inserted in the rim of the wheel to bo 
need when operated by hand. A strap 
brake is placed on tine other wheel. 
< ■ * ■ 

Home-Made Electric Light Stand 





The accompanying sketch bKow 6 lists 
construction of on electric light stand 

for the drawing 
irtlde. A ti-iu, 
square block is 
nailed to a I by 
l£ by 12-in. strip 
of wood, which is 
notched at ita 
upper end, m 
shown in Pig.. 1. 
Tlic square block 
may be hollowed out, a? shown in Fig. 




2, to receive tacks, or instruments, The 
notch in the upper end of the ^trip is 
fitted to receive the electric socket, 

A Home-Made Ton] for Grinding 
Valves 



The valves in gasoline engines and 
automobile motors sometimes need to 
be ground so they 
v.iJ I fit closely to 
their seats. A vary 
handy tool for this 
purpose may be 
made by using a 
Carpentaria old bit 
and bitstock. The 
bit is cut off on the 
line A-B, ae shown 
in Fig. J, The end 
of the remaining 
part is shaped as 
shown at C in Fig. 2. If there are no 
holes in the top of the valve, drill them 
as shown to fit the tool, A few turns 
with this, toot, using a little fine emery 
on the valve seat, will make the valve 
fit closely. 



How to Fasten a Dead Sheave Pulley 




The accompanying sketch shows how 
to fasten^, as well as the construction of. 
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a dead sheave pulley for moving struc- 
tures. The sheave pulley is mounted on 
two wheels for easy transportation* also 
to keep the cable from touching tlie 
ground when in operation. Two stakes 
fastened with chains os shown wil 1 hold 
it in position. 

— — i i i — ■ 

Cooling Water for a Large Gasoline 
Engine 



A method of increasing the cooling 
capaeit}' of a water tank in connection 
with & large gasoline engine is shown 




Wire Screen Pramotti Coollm: 



in the accompanying sketch. Galvan- 
ised wire netting of about ^-in, mesh 
is fastened to a frame above the tank. 
On top of this frame in a metal trough 
that receives the hot water coming 
from the engine through a pipe. The 
water spills from the trough on the 
wire netting, which causes it to spread 
and run down into the tank in a thin 
sheet This greatly aide the cooling of 
tho water. 

* — • — — 

Quickly Made Fisted Sion Id&nJ&tcr 
Arm 



Sometimes it is necessary to use an 
extension for an insulator on buildings. 

This may he 
made quickly by 
using a 3-in, 
waste nut into 
which jfi screwed, 
a 1-in, pipe of 



the proper length. The wooden pin 
holding the insulator is turned to fit 
the end of the pipe. Tt 5$. connected 
and fastened to the building, as shown 
in tfie sketch.— Contributed by George 
Thorpe* Jr., Millville, N, J. T 
*-* * 

A Window Washing Kink 



When washing windows it is very 
disagreeable to have the water run down 
the handle of 
the washing 
brush, en to the 
hands and into 
your sleeves. Cut 
a circle of leath- 
er from an old 
boot sole and 
slip it over the 
handle of the 
brush, uB shown in the sketch- This 
will sidle track the water at the point 
where the leather is placed. 

1 * t 

A Pi p*p Fitter’s Knock-Down Bench 



A form of knock-down bench suit- 
able for the work of the steam fitter is 
illustrated in the accompanying sketch. 
The bench is comprised altogether of 
metal, in tire form of channel irons. 
Tt is light and at the same time rigid. 
When partially taken apart it can be 
folded into little spare, to be carried 
from or about a building, Fays the Metal 
Worker, The top of the bench is made 
from a channel 5 £t„ long and 8 in. 
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wide, v/lii nil is supported by legs of 
elui until 3 ft. long. The two paira of 
legs nre holt Lid Id two long planks. the-H- 
being long enough lo unsiist very ma- 
terially in flic stability of l ho bench. 
For genera! convenience (lut phinks and 
the bench as n whole can hn moved from 
place to jdaee. When it h desired io 
carry tlio bench some distance -it is truly 
necessary to t.he leg? from Use 

planks and turn them parallel with the 
large channel. 



Hew to Make a Water Pressure 
Bloitfpipe 



Secure a jar with a large tight-fit- 
ting cork. Referring to the sketch the 

pi pri I - ’ is C O Ji- 
ll ml; l,i id in n tank 
op city water 
prevail m. T li c 
upLin projecting 
pi]>e, C, allows 
rim air to mingle 
with the water us 
it flows, into the 
jar lli rough the 
pijrf: jVl The aii 
as it is compressed will puss out of the 
tube 1), which is connected to the blow- 
pipe, Tire water in syphoned oil 
through i he pipe R Tire valve B is 
used to regulate the 'flow of water. — 
Contributed lw D, denning Clear 
Lake, Iowa. 

— . — .*—■—* 

A Slipping Belt Startu a Ffaine 

A peculiar incident occurred recently 
in a mill at Slock ton., Utah* An >-in, 
rubber belt, which Imd been frequent- 
ly <£ doped" with cylinder oil to junke 
it pull, became badly warn, it finally 
slipped on the pulley and the friction 
ignited the oil-soaked anr? frayed licit 
and it blazed and burned : n two. It 
then wrapped itself around the dm ft, 
amt Ihfc whirling motion Panned ihn 
flame, which burned unii] IL reached 
(bo part tli at was tig! illy wrapped to 
the slid ft, where it burned out. 




A Home-Made Bracing and Temper- 
ing Torch 



All jobbing si io] is have a call at some 
lime or other to do brassing and the 
forge lire is not the proper one to bent 
the parts to m.-j.-ii ti 1 n first-class job. A 
torch using gn“olinn or kerosene will 
furnish a much better fire, and such a 
device can be constructed by anyone! 




ol mooli union I ability. Make a tank, 
H, cm shown in the illustration, by 
using a piece of 2-in* pipe 21) in. long 
ami covering the ends with caps. Three 
holes me drilled io the top cup, to one 
of which if ic rubber tube thorn » bicycle 
pump is connected, a Meam gauge, C, 
attached to another, uml the remain- 
ing one is fitted with a kltOw plug and 
used in filling the funk with fuel nil. 

A hole in 1 1 rill ed in the bottom cap 
of the tank and, coin met inn* are a m a de- 
wit h £-hi. ] it pc, l>, which may be of 
any length to suit the surroundings. 
About 11) in* of the end of this pipe is 
first filled with lead and coiled around 
a 1-in. pipe, F, h in. Jong, turning (ho 
end out so n? to receive thn tw-y elbows 
bind u hIiotI. nipple. Wlirm I he eoi! is 
fi tii shed lEk? 1 hm r3 i?. molted and run out. 
A small 1ml n is drilled in the center 
of an Tin. cap and placed on the end 
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of the pipe, ns shown at E. The hole 
in this «ip must correspond with the 
center of the pipe ¥. It is necessary 
to have a globe Valve placed somewhere 
in the J-in. pipe to regulate the flow of 
oil ill the burner* and a ho shut it off 
when not in m To generate it have 
a little clip or can of some kind that 
will hold three or four teaspoon fills of 
oil wild fix it to hang just below the coil 
while burning. 

If one burner is not sufficient to heat 
the work two may be connected on the 
same pipe with a tee, so they will throw 
their blasts together. 

— — *--♦ * 

HowtO Remove Dirt from Exca- 
vations 



A contractor who is excavating the 
cellar for a new skyscraper in Chicago 
has hit upon a method of avoiding the 
expense and cfFort of removing exea- 




kEUKil'lHff UHft ItiPRI tSfCAVdlliWSi 



vated material by mule power. It is os 
simple as it is effective, and, of course, 
the wonder i? that su> one thought of it 
before. 

The usual way ts to build an inclined 
roadway into the hole, up which small 
loads of dirt are dragged by double 
ten ms. The new method avoids all this 
by lifting the loaded wagon bodily out 
of the excavation by means of a der- 
rick and four looped cables, as- shown 
in the illustration, Each loop is passed 
between the wagon body and one of the 
wheels, between the spokes and over 
the end of the hub. When each loop is 
securely in place the signal is given to 
hoist away, and in a few second? the 



whole outfit — 3 on. yd. of earth and a 
big wagon — is lifted up through the 
air and swings to the brink 3(1 ft. above. 
A team is waiting to be hitched on and 
draw the load away to the dump. 



flow to Make a Heavy Drive Chain 

The accompanying illustration shows 
the construction of the parts to make 
a heavy chain that will not break. One 



.Wiklur lltavy Chain 

paid of the link is made from £-5n. 
round iron and formed as shown in 
E^ig, 1. The other part is made in the 
shape of a TJ from j by 2-^-in. wrought 
iron with a hole drilled through the 
upper ends. After placing the links to 
gethcr to form the chain a pin is in- 
serted in the holes drilled through the 
U-shaped piece and riveted, 

+ -*— * 

A Tool for Placing Axle Clips 



The device is made hy using the 
joints from an old buggy top. A hook, 
A, is made on one end and a fork, B, 
on the other. When closed the hook 
should center in the fork. To place 
the clip in position the device is ap- 
plied as shown in the sketch. — Con- 
tributed by P. E. Eolstadj Lake; Milk, 
Iowa. 
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A Folding Carpenter's Horse 



Hot only when doing little jobs of 
carpentering, but also in many oilier 

operations, ?uch 
a support as il- 
lustrated i? found 
necessary, This 
horse is an im- 
provement over 
the ordinary stiff 
affair in that it hints together when not 
iii uso> and so can be packed out of the 
way, say a a writer in New England 
Homestead. 

Tiie horse is made of hoards cut in 
strips the two horizontal hoards at the 
lop being hinged together. While in 
use the leg? ant* kept apart liy a long 
hook, as shown in the sketch. 



Cost Reduced fti Building Concrete 
Walls 




In some cities the engineering prob- 
lem of retaining and area walls to sup- 
port and hold back earth hanks ls of 
more than pjissmg interest. Concrete is 
the most suitable material for the con- 
struction of such walla and the accom- 
panying cut shows two styles of design, 
the ordinary plan and the reinforced 
wall. The reinforced construction is 
coming into general use on account of 
its strength and economy. 

They sketch shows in cross section two 




Area Wall ConjUurtlon 



walls of equal strength, while in walls 
lcs? than 1(1 ft. in height economy would 
not he eiVecttnl, hut in those extending 
higher tbe “living is about 3o jier tent, 
even when the steel bars and the richer 
mixture of concrete is taken into con- 
sideration. The reinforced wall here 
shown is held in place by the earth fill 
resting on the base projecting lioek- 
weirds into tbe HI ling. This assists 
very materially in preventing over- 
turning or tipping oT the wall. The 
face and back of the wall &r well as the 
projecting base are tied together into 
one solid monolith by means of tbe c to- 
lled (led steel bars. 

How to Make a <Jucnfs Exhibitor 



A practical tinner of a western city 
pubmiis the accompanying sketch of a 




N'jV r| bxbibilvf ftif Stun 



novel goods exhibitor for a hardware or 
other “Lore which is simple in construe- 
lion and ought to attract much atten- 
tenlion, says the American Artisan, A 
tin drum 3t> in, in diameter and 38 in, 
high, wil.Ii some top ornamentation* is 
provided with n central shaft, a 3-in. 
wide pulley above and a couple of bi- 
cycle pedals attached, one each above 
and below. A fan wheel 30 in, in. di- 
ameter is then made and located above 
a furnace register, |he fan having jl H- 
in. band ii^n support fro in above, and 
a simple pulley, such as is used as a 
sash pulley, attached to shaft as shown. 
A light sewing machine licit is used to 
connect the pulleys. An upward flow 
of hot air from the register operates 
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the whole device and causes the drum 
fall of good;* to revolve steadily and 
with good effect. It is an ingenious 
device and one ill at will attract much 
attention. 

* ■-*- - — 

The Bursting Point of FlattEed 
Fittings 



Recently ft number of tests were 
made on tl singed fittings of (lie various 
sizes to determine the average point at 
which they would hurst under hydraulic 
prefigure. All testa were made hy bolt- 
ing blind flanges to the openings of 'the 
fittings and admitting water through a 
small, opening in one flange, fifty 9 flu: 



required to rupture. If the thickneM 
of body metal is known, to determine 
the bursting point multiply the thick- 
ness of the metal by the per cent of 
tensile strength fl^d divide by the in- 
side diameter. The bursting point be- 
ing given to determine the thickness 
of the metal, multiply' the bursting 
point by the ineiile diameter and divide 
by the per cent of tensile strength. The 
percentage of tensile strength up to 12 
in. in diameter is (15 ; for larger SiiK$ 
use KO per cent. 

If the fittings are made of ferro- 
steel, 33,000 lb, per square inch may he 
taken aft the tensile strength, and for 
cast-iron the tensile strength will aver- 
age 23,000 lb, per square inch. 




Of Jj nuirsrj and urns pled) of pipe tested to t tie faurillnK PO*l*t hy hydraulic prtiiurt, Die reaulis 

LllllltratEd tv ere ublainL.I- 



Vftlve World- Each fitting was cast 
with a key number for the purpose of 
identifying the date and heat for com- 
parison with test lutr-i run out of the 
same ladle. This 'gave a check against 
any fitting which might show strength 
or weakness bevond the average. 

When making the fittings for these 
fasts no particular earn was exercised 
in the foundry,, each piece being made 
in the regular way. 

By using there destructive tests as a 
basis n rule was formulated which, 
when, applied to flange fittings, can he 
uhc< 1 to determine the thickness of 
metal for a given pressure, or. the metal 
being known, to determine the pressure 



A Temporary Hose Substitute 



A piece of ordinary hose was used to 
clean out the waste pipe ill my sink 
when obstructed. One day the hose 
could not bo found, For a sub&tituto 
bow I used one made from newspapers, 
A quantity of the papers was wrapped 
around a broom handle, which formed 
a hollow tube when the handle Wftft re- 
moved, Oje end of this, tube was at- 
tached to the faucet and the other held 
over the outlet in the sink, A string 
was wrapped around the outside on each 
end and a few turns all along the space 
between. It served the purpose an well 
as the regular hoftC — Contributed by 
Henry Riaiung, Trenton, N. J. 
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How to Make *1 Dry Food Hopper 



The accompanying sketch shows how 
to construct it dry food hopper from 
which fowls may feed hut cannot stuud 
in the food. The exact dimensions 
must he followed in order to get the 

real worth of it, 
saye the Poultry 
Keeper. (1 round 
feed or cracked 
grains work 
equally well in 
it. 

The bottom or 
trough is made 7 
in. high with the 
part projecting 
in front in. wide, while the length 
may bo optional. A board 4j| in. wide 
is nailed on the front of the trough 
so it has a slant and dirt will work 
away from the opening, A ^-in. piece 
is fastened to the edge of this, as 
shown, which will greatly aid in keep- 
ing the dirt out. This will leave an 
opening 4$ in, wide across the front of 
the hopper, from which the fowls may 
feed. On the ends of the trough nail 
other hoards and, extending above it 
so that the fowls must stand in front 
in order to get the food, which they 
ean got by standing on the 4^-in, atrip 
across the top of the trough, 

* * * 

How to Remove a Broken Tap 



A machine tap should never be 
rushed, and especially when taking a 
deep cut Cutting threads in wrought 

iron^ the metal 
will form as 
shown in Fig. t. 
The tap will cut 
its entire length 
if it is turned 
back frequently 
,. Never turn a 
tap by one handle of the holder, ns 
this will cause a side strain that often 
breaks it. If n tap is broken off flush 
with the work the broken part may be 
removed with a tool made as shown in 





Pig. 2. tf ii will not *t art T beat the 
work with » plumber* torch. — Con- 
tributed hv Donald S, Stewart, W ay nee- 
burg. Pa, 

+. * — * 

ffomc-Made Pneumatic Water 
System 



A party living some distance from a 
city wished to have ft cheap water sys- 
tem for bis buildings and grounds and 
lie constructed a successful one,. as 
shown in the accompanying sketch. 
Three barrels and a 2(J-gaL keg were 
secured. The keg was used for a hot 
water tank in the kitchen connected up 
in the same manner as connecting a 
range boiler. The three barrels were 
connected as shown by first removing 




P-nttiinaUt w-fitiT Suprfy 



one head of each barrel in order to put 
kick nuts, F, on the pipe. After re- 
placing the heads two 4-in. rods were 
run through each barrel, as shown at 
A, and a heavy washer placed on each 
end with the nuts so as to hold the 
pressure. The pipe E leads to a force 
pump at the well and a .cheek valve 
is placed in this pipe at I) to prevent 
the water lxdng forced hack into the 
pump. The pipe <4 connects with the 
house* chicken yards and the bam, A 
bicycle pump as used to supply the air 
pressure anil is connected to a bicycle 
tire valve, which may be fastened in 
any one of the barrel^ as shown at H. 
If all the connections are airtight it 
will require air filling only once a 
month* The water is pumped into the 
barrels hy a force pump, w r btch may he 
operated by hand or power. 
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Huw to RrtLL a Lint; Shaft 



The first operation of erecting a line 
shaft is to lay ntf in sonic manner on 
the ceiling beams or hanger planks a 
line, Tig. 1, to represent 
the center line of die 
shaft, or, more properly, 
of die hanger feet direct- 
ly above the shaft. 

This line being marked 
plainly on llie support- 
ing beams or planks, tlie 
holes for lag screws or 
hanger Ijolfe may be 
bored. The work is 
made easy and its ac- 
curacy insured by use of 
a templet hoard having 
holes to suit the hanger 
feet and marks to indi- 
cate die center line. 

Placing the templet 
board with its center line 
in proper register with 
the center line marked on 
the hanger beam and 
fastening it by partly- 
driven naik, A, Pig. S, 
the bolt holes may bo 
bored quickly and with- 
out laying out, 

Removing the templet 
by drawing the nails 
whose heads were left protruding, the 
1 1 augur bolts may be in. sorted, as shown 
on the second beam in Tig, 2 . On the 
third and fourth beams tlie hanger 
frames ure up and held by the bolts, 
which should not yet be set up tight, 
pays Power and Transmission. If lag 
screw* are ured, Ike banger fro me must 
in3 lifted and held while otic or two 
screws arc entered. The regular 
hanger bolt, with thread and nut where 
the lag screw has a head, is a much 
preferable thing for this work. 

The hanger frames up, but without 
the bolts tight, they are ready for 
transverse alignment. To do tills a 
line may be stretched in any convenient 
manner, Pig, through the hanger 
jaws, to represent transversely the shaft 
center line, but lower, so as just to 



dear the bottom plunger screws, in 
hangers at mid-length of the sagging 
line, fly screwing the lower plunger 
screw of each li linger frame — ono frame 
at a time — -up close to the line the 



alignment is readily observed. Tbe 
hanger feet may he tapped with a ham- 
mer to move the frame either way, a* 
is necessary' to bring the center of tlie 
plunger screw directly underneath tlie 
line. When so placed, the supporting 
bolts are set up, care being taken to 
see that such tightening doe* not alter 
tbe alignment. Then tlie plunger 
screws should be run down to fill the 
line perfectly, after which tlie opera- 
turn of alignment may be repeated at 
the other bangers. When this work is 
done the tranEveriM alignment of the 
shafting is assured, regardless of vary- 
ing diameters. 

Then the bases of the bearings may 
be placed on tlie lower plunger screws, 
either before or after Hie shaft is lifted 
into place, Tig. d. With the bearing 
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caps placed, 1'ig, mill the upper 
plungers screwed flow n, the line is 
ready for vertical alignment by adjust- 
ment of the plunger screws* as dictated 
by the use of a level along the shaft. 
With the four-way hanger the prepa- 
ration of bolts to receive hanger is 
made in the earns manner, but when it 
comes to bolting them up they must 
be put up as they are, Tire transverse 
alignment must be secured after the 
shaft is in place, using a line to one 
side, above or below' the shaft Meas- 
urements are made from the Sine to 

(lie shaft in this case. 

■ * — #■ ■+ 

A Simple Etching; Fluid 



Prepare a fluid by using powdered 
copperas and water, of which the quan- 
tity need not be more than a spoonful 
of each. Clean the part to be etched 
and, by warming it. apply a thin layer 
of beeswax. With a sharp-pointed in- 
strument write the name or make the 
design desired through the beeswax 
coating and cover with fine table salt. 
Apply enough solution to the salt just 
t.o make it wet Let it remain until 
dry and remove tire beeswax with kero- 
sene. — Contributed by Frank G. Lilja, 

Indian Orchard, Mass. 

■— *— * 

Home-Made Foot Power Emery 
Wh*el 



The accompanying sketch shows the 
design and construction of an emery 
wheel stand made by a correspondent 
of the Blacksmith and Wheelwright. 
The belt wheel* P. is SO in. in diameter 
with it 2 -lu, face and is lined up with 
u 2-in. pulley on the emery wheel shaft. 
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A juirt of an old bicycle frame LhaL eon- 
bi ins the hanger is used as the propell- 
ing do vice. It it; attached to the stand, 
ae shown a L A, Two bicycle chains will 
connect the bicycle sprocket to the 
shaft on which is placed the large pul- 
ley wheel, P. The upright pieces of 
the stand are 2 by 2-in., and the top 
and middle rail are 2 by -Lin. material 
Tilt: frame is 8 -in, wide and is mo anted 
on a 2 by JJ-in. plank. The saddle of 
the bievcle is used for a scat. 

— — » * * — — 

Converting a Mower Into a Horse- 
power , 

A horsepower w hich may be need for 
light work about the shop or farm may 
be made from an old mower. Remove 
the drive wheel from the opposite side 




Hur Mode from .Vluwur 

that contains the gearing. Turn the 
frame of the machine on its side m the 
main wheel shaft, stands vertical and 
bolt it between two B-in. planks about 
i‘l ft. long, to which are 1 bolted stakes 
that have been driven in the ground. 
Take the tongue of the mower and 
clamp or bolt it to the drive wheel, A 
truss rod should be fastened to the 
cuter surface of the wheel and to the 
end of the tongue, 

tias pipe is used for a tumbling rod 
which is slipped over the end of the 
pitman shaft after the wheel has been 
removed. A hole is drilled through 
both the gas pipe and the shaft and a 
pin fitted loosely so (lie pipe may work 
at an angle. The gearing is ready for 
action and will need no remodeling. 
The ratchet is left in the wheel so, when 
connected with machinery having a 
heavy flywheel, the horses may be 
stopped and the machinery run loosely 
without interfering with the sweep. 
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Fishing: T 00 I 5 Used in Drilling Wells 



When drilling tools become fast in a 
well these tools' are used to cut the rope 
and fifth them out ho that work can Ite 



2 5 ■+ 3 6 7 




1— fi>|T£ Ktlllc Slnkur 1— Rape Knife Jflffl. 3— HMtc 
KO'JK KfiHc 4-Hnrjf*h(i4 Knife a— Trip 

Rope k'nile 4-Vth« OtitH Kti lie 
7 — H -.i£n) Sp— or 

continued. The rope knives here shown 
arc used in cutting the drill rope when 
it is nceesfinry to get hold of a drill 
witti a slip socket. The}- can be naorL 
on a string of sucker rods, pipe rsr Band 
line. When the letter is used the sink* 
or and jars are necessary. The * L trip 
rope knife” is best, because, when the 
trip is set, the rope cannot be cut until 
the knife strikes the rope socket. 

The rope spears arc used to take hold 
of a broken cable or rope. They are 
generally uaed with the jars rand sinker, 
the Ranker lifting placed above the jars 
in order to give weight enough to force 
the spear deep into the nope, 

* + 

A nether Tire Bolt Holder 



The accompanying sketch Shows hew 
an ingenious device was constructed by 
a correspondent of the Blacksmith and 




T1r« tarft Holder 



Wheelwright to hold a tire bolt while 
turning the nut. This is made of g-in. 
soft steel with a hard steel point in- 
serted 2| in, from the hook end to hold 
the bolt. It is about IB in, long when 
finished, 

+— *• 4 

Fastening Clamp Bolts on a 
Lavatory 

A basin of a lavatory is held up by 
three or four damps fastened to the 
slab by bolts 
leaded ha to holes 
drilled in part 
way, flii shown at 
B in the sketch. 

When those bolts 
loosen and come 
out it in hard for the repairman to 
lead them again go they will hold. To 
make a good holdfast job drill the hole 
through the slab as shown at A, coun- 
tersinking' the top for the head of the 
bolt After the bolt is put. in place 
the bole is filled with plaster. 

t . 4 

How to Draw an Oval 



Draw a horizontal Line the length of 
the desired oval and mark the ends A 
and 13. Bisect and mark the point C. 




From C draw a vert leal line one-half 
the width of the desired oval and de- 
signate the end of this line TJ, Measure 
from this point D a distance equal to 
one-half the length of the ova], or the 
distance from A to O s brack to the hori- 
zontal line between A and 0 and mark 
thia point E. Do likewise from D to 
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the line between C mi cl B mid murk 
the point F. Drive pin? in there iiyinla 
E and F. If working on marble of 
other material where the pins, cannot 
be driven, put a drop of I ml sen Ji tig 
was on the place where the pi a is tu 
be stuck, save the Monumental N<jwo. 
The was will secure tin? pin lor junk- 
ing flier ova! and can In? removed wilh- 
oLit damage to the stone or other ma- 
teria]. A small loop is made in each 
end of a thread to he placed over 11 m 
pins E and F. This thread, must bn 
the enact length from A to H. Ky us- 
ing b pencil point stretch tins string 
tight on both pi oh, mu king it taka the 
position as shown by the dotted lines. 
Draw a line from A, eroding 1), to B. 
Tlii? forms half of the oval. Repeat 
the operation for the other side. 

- — ♦ « ■+■ 

A BuiZer Blow-Off Recording Device 



The accompanying sketch will u I most 
explain itself.. By attaching it small 
water wheel on the blow-off pipe by 
means of two tees, with branches at 
angles of 45 deg., and by directly con- 
necting n common bicycle speedometer 
to tiie shaft of the water wheel a read- 
ing will be obtained from time to time 
as the boiler is blown down. A little 
experimenting will nimble mm hi learn 
readily tin? approximate amount blown 
down by subtracting ihc last reading 
from the preceding one, says a corre- 
spondent in Power. For instance, if 
while blowing down 5 in, of water ihe 
speedometer Inis nm from 100 to ?<)() it 
will indieale that the speedometer lms 
to swell its figure by dOO in order to 
lmvur 3.1 lo builcr level 5 in. 



Repairing a Cracked Cylinder 

The sketch shows a gas engine cyl- 
inder that was cracked by Sighting gas 
under the water jacket to remove the 
frost.. Tbc re- 
pair was mad# 
by putting stay 
twits, in the cm] 
of the cylinder 
with eon liter- 
mi nk heads, aa 
fill own at A, and 
long holts run- 
1 1 i n g through 
the water jacket as shown nt B, gays a 
<mrresjiomtei]t in Gas Power. The 
crack in the cylinder was closed by 
drilling, tupping and putting in soft 
iron plugs. ns shown at C, allowing 
enough room to bead them over, then 
tiling and scraping to make smooth 
enough far III* piston to puss ever tlie 
crack. 

+-*-■* 

Size of Soil-Pipe for Dwelling 
Houses 



The reason for flic general retention 
of 1 1 a? 4-in r soil pipe stack as the basis 
for small residence installations' h that 
Ihc | ilu mliing laws, in ninny cities have 
uni nod that siku as tin? arbitrary stand - 
uid for a Wat® r-c lore! connection. Nat- 
urally a small city or town eon tern plat- 
ing the framing of n sanitary code 
makes inquiry into tho plumbing laws 
and procedure in larger and healthier 
cities, Tim surrounding villages tint! 
tow n :■ t’Mi u 1 5 . i i o 1 1 no neigh Ijuri u«t i;i Boa m 
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tin- endeavor to get what k. considered 
tl n.! best- The result lias tuaut (lie al- 




most general acoeptunoe of tlie 4-in, 
fine as the only proper size for u watcr- 
cl o?ut connection. 

Son ip time ago a person wanted ad- 
vice if^iurdiTig the placing of a bath- 
room next io a Front bedroom and over 
on alcove in the parlor. There xvau a 
4-in. stud parti Ho a available for a soil 
stack. and thu owner positively ru fused 
to allow the marring of the finish in 
Hie par- or in any way. After some eon- 
feitk- rati oil mi > 1 ft talk with ilm p( uni lj~ 
ing inspector it, was decided to uw a 
3-in, wTougld pipe ill i he partition am! 
to con siect if at the bottom with ft :t-in. 
east-iron Mill pipe, which wus in lurn 
connected io llu* 4-in. house- drain. Tim 
customer had mi givings arid raised ofo 
jcctiimft on account of llie novel tv of 
the thing. The job ha? 1 m.kmi doing ex- 
cellent service for a number of years, 
sftys a. correspondent of fhe Metal 
Worker, Other jobs of that character 
have since been installed where *il Solv- 
able, In one cn?a fhe 3-in, pipe runs 
horiztm tally 11 ft. before entering Ihu 
soil stack. 

*. 

Stopping a Leak in a Gas Host 



Recently the gaso lw?c conned ins 1 a 
hot plate sprung a le«k and by apply- 
ing a lighted match the semn was 
round to bn alioiil :t in. Era length. The 
repair was made finite easily by apply- 
ing two or three coats of shellac var- 
nish. — Contributed hv A, \V. Oraharrt, 
Chicago. 



Combined Goring and Threading 
Tool 



Thu illustration shows a combination 
Fieri tig and thread fog 1 cm>| that may be 
used Lit good advantage on some kinds 
of work, says American ± . 'uchinist. 
The back part of the tool, of which 
the sketch is the top view, k ground to 
he used a boring tool with the lathe 
running backward, and ilic front; part 
for threading. If a number of articles 
are to be bored and threaded Iw using 
a common lathe it is necessary to have 
two tools and, make two settings for 
each piece, and caliper the thread mid 
hole for mich one chased and Iwrcd, 
Two stops ere used for the tool slide, 
ruse in foe back and one in the front. 

A"" -i 



This 1 nukes it only necessary to be sure 
foe first is right' arid the "other* will 
I"- do plica tea. Thu slop for boring wan 
mode hi it would swing back; whim 
the hob: is bored to size, if is undercut 
at the back to allow the thread to run 
out. This tool is especially adapted to 
brass work. 

— 

Automatic Shut-Off for a Gas 
Engine 



A Him pie device for shutting down 
the gftn engine when the jacket water 
supplied to the cylinder fails, to flow is 
described by the Engineer. The jacket 
writer is foie 1 1 urged through a pipe out- 
doors and tim stream from this pipe t@ 
I'UEigfit in a bucket which is suspended 
by n cord passing over a pulley. The 
bottiuu of the bucket is pierced by j 
bob' which k about .[ in. in diameter, 
S.. long os the water discharges from 
the jacket the bucket will Ini kept full 
and running over. If the flow of water 
reuse? ilio bucket will ciriptv through 
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the small hole in the bottom and the 
cutehj A, will be thrown downward by 
the spring* B, allowing ihc weight* W s 
to fall and close the shut-off cock, 

* « » 

How to Grind Formed Cutters 



The usual method of grinding formed 
cutters is to use the Hut side of the 
etnery wheel. I f the operator will true 
the beveled aide of the wheel so as to 
make it perfectly straight and then ad- 




just his machine &o as to bring tills 
beveled side radial with the center of 
the cutter he will not. be half so liable 
to draw the temper of iho teeth and 
will gel bis cutter ground in lcsa than 
half the time taken if the Hat side of 
the wheel ha* been used* say* the 
American Machinist, The sketch will 
explain itself. 

To use the flat side of the emery 
wheel in grinding the wheel hdou be- 
comes glazed! and heats the edges of 
the cutter very quietly, leaving the ex- 
treme cutting edge ho soft that it will 
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make only a few cuts before it needs 
grinding again. 

.... — 

Home-Made Jewelers 7 Riveting Tool 



1£ I have been using a home-made tool 
for many years and I never saw’ one like 
it/’ says a correspondent of the Key- 
stone. It is a jeweler’s riveting tool 
made from a common heavy wall honk, 
as shown in Fig. 1, with the hook cut 




JfFflwt' Riveting Device 



off ami bent as siicwn in Fig, 2, leav- 
ing tFje horizontal bar about if in. in 
length. The vertical drop end is 
screwed tightly into a vise, ne shown 
ifl Fig, 3, leaving the horizontal bar 
about i in, above the edge of the vise. 
When struck with a hammer at the end* 
B, it exerts great riveting )W>wer upon 
anything held at Ihe point A, such* for 
instance, ns a watch chain swivel. 

— — — — 

Speed Indicator Attachment for 
Shafts Without Centers 



Occasionally shafts are cut eff and 
used without centering holes drilled, 
which leaves no place to insert tire 
square-pointed end of the indicator to 
obtain the speed. 

A little device 
can lie made by 
using a common 
cork about I A in- 
in diameter on 
the large end ami IJ in', long, around 
which ts placed a piece of 3- in. single- 
ply lwdting, cone-shaped, to fit over the 
end of the shaft and to receive the 
pointed end of the indicator. The lilt- 
ing i? fastened to the cork with a few 
tucks and the edges held togctlier by 
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wiry hieing, Thu pointed end of tlm 
rad ion tor [a placed in the cork 
and il«j cupped end over the end of the 
shaft. 

— # + t 

Correct Piping for Automobile 
Lamps 



The cause of lights fie Ling hndly on 
jiutomolnJe> U usually due to defective 
piping. Jinny of ilio 
coin plaints lire trac-eil to 
water colled ing in the 
tubes ami forming a trap 
through which the gas 
cannot pass f rcudy. 

Where rubber tubing is 
used and connections 
made only when lamps 
arc in use it is a nuisance 
when in a hurry, says 
Motor Age, The accom- 
panying diagram? show 
S System that lias I i 'j i used vv i l l*: i n lll:1 l 
success. Any repair man can make 

ami iJLs(?d] this ftt fdight espimro. Iw- 
ing careful to tiuivo all pipes pitch dawn 
to drip-cocks. The [doe to ench lamp 
should be independent, except at the 
trap, and gas from the generator ditrald 
enter the trap below tlio piping to tlie 
lamps. The drip-cock should he 

opened at least once a weak a ml the 
pipe should hu fftslenoil securely to Hue 
frame £0 as to prevent dulling. 

■ 

How to Ecepalr a Cracked Water 
Jacket. 



A correspondent in Cur Power re- 
] ?i 1 t.hH in the following how ho mind red 
one of the worst cases of a cracked 
water jacket : i- AVith a file we took olf 
the edge or corner of the head and 
also the edge of the loose piece, which 
was entirety removed by the frost. 
Then ivc took a clamp and put the 
loose piece in its plate in the head 
and held it there by clumping. We 
then used a -,V' r *- JTnn drill ami 
drilled three nr Four hole* in the 
crack at different places and 1ap]wd 



a thread in these holes with a |-m. 
lap. in these holes we screwed Id 
tightly ]-3!i. plugs made Ircmi iron 
that wj«fi m soft as possible. They were 
then cut off close to the costing, leav- 
ing only enough metal to allow u little 
riveting, When the four plugs were 
in we riveted them with a light ham- 
mer am! f hen took off (be dautp. Holes 
were drilled all along the crack and 
plugs put in as be firm*, and ihc whole 



crack was riveted over until all the 
different plugs looked liko one piece. 
As the v rack had been countersunk by 
filing off the top edge,, tlm head Wfi 
easily filed smooth, and after it was 
repainted no otic could see where the 
crack bail been except by taking off the 
head, it is sometimes necessary to 
liammcj' a little [deco of Ripper wire 
info the crack which is left on the faw 
of the bead, so as to prevent leaking 
along l In; packing." 

* P * ™-r, 

Double-Lipped Crucibles 



Thu use of double-lipped graphite 
crucibles is looked upon wit la dislike by 
?oinc brass foimdrh^ while rilkera roii- 
timially use them. Opinions may dif- 
fer, but there are many instances where 
the double-) ipped crucibles arc advan- 
tageous. ]■' Lsi.^kn may be poured more 
rapidly ami with greater certainty, says 
the TSrnss World, The Isench molder. 
for instance, has his il risks set upon a 
spill trough nml ibe crucible ore cur- 
ried between two rows of fbwks. Tf a 
crucible with two lips is used, the flasks 
on on® ode of the trough arc poured 
and 1.1 ic- molder dimply changes hi? own 
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position to the other side of the spill 
trough nod ilio crucible, tongs and help- 
ers remain in the sumo place to pour 
the other side. The crucible is ready 
for pouring on either side and the dan- 
ger of disturbing the flasks is avoided, 
A double-lipped crucible costs no morn 
ami is always ready when wanted. 
* — *— * 

Making Umbrella Handles by 

Electro- Deposition 



Umbrella, cane or parasol handles 
may be made successfully bv the depo- 
sition of copper upon a soft metal 
model until u sufficient thickness has 
been obtained* and then melting out 
the model or 
core, A handle 
of copper suffi- 
ciently at if! f or 
all purposes and 
very light is 
thus obtained. 

Patterns may l*e 
copied w h i c h 
could not be cast in soft metal or made 
from stamped shells. By soldering 
various soft metal parts together so 
that undercut designs are produced, 
exceedingly beautiful handles may be 
made. They could not be made of 
solid metal in any other manner, say* 
the Brass World. 

The method followed for the pro- 
duction of these handles is first to east 
(lie pattern or model of any soft metal. 
A mixture of lead and antimony in 
the following proportion* answers well 
and is used for this purpose: lead ST 
lb., antimony IS lb. If difficulty is 
experienced in running the mixture 
into the thin or difficult patterns, then 
a few 'pounds of tin may be added to 
each 100 lb. of the mixture. 

An Li eor' L is cast on the model as 
shown in the sketch in order to allow 
for holding it in the solution while 
plating, After the casting has boon 
made and the fin* trimmed from it. 
it is cleaned in the lyo kettle and 
immediately placed in the plating 
bath. The success of the whole Opera- 
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tion depends upon a smooth copper 
dejwsit, . 

*— * + 

A Concrete Pipe Culvert 



The accompanying sketch and fol- 
lowing description of a double culvert 
appeared in Engineering New*, ami 
the culvert was constructed by (icorge 
M. Cushing 1 at Moca, Santo Domingo. 
The railway from Santiago to Moca i* 
about: 20 miles long and is not a diffi- 
cult piece of const rued on. There are 

-I 1 ' I-.: bridge:-: nJ' I - , : i r.n-.'i. in ? 1 1. . 

span and many large culverts. All of 
the culverts and bridge abutments hare 
been built of concrete. 

For pipe culverts cement pipe .18 in. 
in diameter. 3 ft. long and 3$ in. thick 
was in a de. using Portland cement and 
bank gravel. About 4,000 ft. were 
made. 

The breakage of vitrified pipe i* from 
oO to ?4J per cent on, Account of the 
many handlings and the crude manner 
of transportation after leaving the 
United States, so that the manufacture 
of tli esc cement pipes made a great aav- 
ing. 

It was decided to make the 3 8-in. 
pipes in two parts, using one-half for 
invert and the other half for the arch. 
r lhe side walls were built of brick. The 
native brick are of very poor quality 
and to strengthen them they were 
soaked in Portland cement grout. They 




were only used as a side lining and 
were built up first, taking the place of 




272 



POPULAR MECHANICS 



lugging, the concrete being placed 
against it. This culvert is located be- 
tween very high and steep banka some 
35 ft below the grade and is about 100 
ft long. The retaining valla at each 
end were laid in concrete against a 
brick facing, the brick being treated as 
in the side lining. 

— — * — * -♦ 

Heating an Amusement Mall with 
a Portable Pipe 



r rt a certain place where an amuse- 
ment hull wm above a large storeroom, 
and v fhL! [i laying plans. for heating, the 
question jich'ish how to heat the ha II ; A 
HLiggUHl.ton was made by a correspondent 
i>r the Metal Worker to place the fnr- 




UcnlJntf Anuitnunl HaU 



note in the cellar a k near the middle 
of the >i. ore possible and mil a 16 or 
1 fl-in, pipe up to a if) by sM-im. regis- 
ter in the floor. Then place in the 
floor of the ImJL immediately above, h 
register of the same -m>„ arranging on 
the ceiling talon' for an opening which 
i'. ill accommodate a round pipo of tho 
MiiiLif siun as <-omc>s from ilie heater, 
This pipe can he stowed in any can- 
voaieJit place in the store until it is 
needed, and then by pushing it up to 



Use opening left in the ceiling of the 
store it will make a direct connection 
with the bail register when it sets on 
the register in the first floor without 
making any tighter connection at tho 
bottom than suggested, If it is al&o 
desirable to heat tbs lobby it is a sim- 
ple matter to carry a !) or 10-iu, branch 
from ihb vertical pipe over to the lobby 
And connect with a smaller opening un- 
der the register i n the lobby. 

If the furnace h to heat the hall 
occupied by people the air supply should 
Ik taken from the outside, though this 
may not be necessary for heating the 
store, which will be occupied by few 
people, and which will hove the air 
changed frequently by the opening and 
closing of doors, and it realign mentis can 
be made to take the air supply to the 
furnace front tho store floor when the 
hall its not occupied. A combination 
supply duct with suitable damper, as 
shown in the sketch, will dispose of the 
air supply question, 



Tool for Removing: tiauge Indicators 



Some engineers may have esperi- 
enccd difficulty in removing tho indi- 
cating needle, or pointer, from a steam 
gauge, A tool may be made from a 
piece of bronze, as shown in the sketch, 
wliieli will be more efficient than a 
screwdriver, says a correspondent in 
Power. A ,Vld. hole is drilled in the 
topmost tongue and tapped for a ^-in. 
screw'. The bottom tongue is slipped 
under the pointer, the end of the screw 
placed over the point of the pin, And 
the screw turned. This will remove 
the pointer without trouble. 
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Amateur Mechanics 
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Photographs in Relief Easily Made 
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ReprudirceJ front a Relief PJiittof rajth 



belief photographs, although appar- 
ently a dill Leu It operation,, can lie made: 
by any amateur photographer. The 
negative is made in the usual way and 
when ready for printing a positive or 
transparency is made from it in the 
flame manner as a lantern slide or win- 
dow 1 rampareiK-v, Bays the Sketch. Lon- 



don. Use the aame size plate a* the 
negative for Ehe transparency. To 
make the print in relief place Hie posi- 
tive in the frame first with the film aide 
out and the negative on too of this with 
(lie film side up in the usual manner. 
Put irs the paper and print. This will 
require a greater length of time than 
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with the ordinary negative on. account 
of printing through double glass and 
filtna . In using printing out papers 
care should 3» taken to place the print- 
ing frame in the Hiime portion and 
angle after each examination. The 
print is treated as any ordinary print, 
♦ « ♦ 

How to Make a Wireless Telephone 



A noted Frencli scientist, Bourbouze, 
was able to keep lip communications 
with the outside during the siege of 
Paris by making practical application 
of the earth-currents. The distance 




UeMIM 41 Wirttoh -Phifntf taeUlhtlOn 



covered is said to have been about 30 
ruitea* Another scientist wh» able to 
telephone through the earth without 
the aid of wires. Nothing, however, has 
been made public ua to how this waa 
accomplished. 

It is my object to unveil the mystery 
and to render this held accessible to 
others, at least to a certain degree, for 
f have by no means completed my re- 
searches in this particular work. 

In order to establish a wire le&s com- 
munication between two points we need 
first of all a hole or well in the ground 
at each, point, in my experiments L 
was unable to get a deep well, but the 
instruments worked ilne for a distance 
of 900 ft , using wells about So ft. deep. 
As in ordinary telephone lines, we re- 
quire a transmitter and receiver at 
each point. These must be of the long- 
d i stance t>’|3e, I f a hole is dug or a wol ! 
is found suitable for the purpose, a cop- 



per wire is hung in the opening, allow- 
ing the end to touch the bottom. To 
make the proper contact an oval or 
round — but not pointed— copper plate 
ie attached to t]ie end of the wire* If 
a well is used ii. is necessary to have 
a waterproof cable for Use part running 
through the water. The top end is at- 
tached to the telephone transmitter and 
receiver, m En the ordinary telephone* 
to the batteries and to a sine plate 
which is to be buried ill the earth a 
few feet away from the well or hole, 
and should not be more than 1 ft. un- 
der the surface. Four cells of dry bat- 
teries. ate used at each station. 

Both stations are connected in the 
some way as shown in the sketch. This 
makes it possible for neighbors to use 
their wells as a means of communica- 
tion. with each other.— Contributed by 
A. E. Joeren, 

* — •— + 

How to Moke a Life Buoy 



Any boy may be able to make for 
himself or friends a life buoy for 
emergency use in a rowboat or for learn- 
ing to swim. 

HhirchaBe 1$ yd. 
of dO-iiu canvas 
and cut two cir- 
cular pieces 30 
in. in diameter* 
also cutting a 
round hole in 
the center of 
them 1 4 in. in 
diameter. These two pieces are sewed 
together on the outer and inner edges, 
leaving, a space about 19 in, in length 
unsewed cm the outer seam. Secure 
some of the ccrk used in packing Ma- 
laga grapes from a grocery or confec- 
tionery store and pack it into the 
pocket formed between the seams 
through the hole left in the outer edge. 
When packed full and tight sew up 
the remaining space in the seam. Paint 
the outside surface and the scams well 
with white paint to make it watertight. 
— Contributed by Will Hare. PetrnJeo* 
Fit. 
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A Home-Made Microscope 



A grant many limes we would like 
to ttAd mine a seed, an insect or the 




liber of rt piece of wood but have no 
magnifier handy. A very good micro- 
scope may be madti 
out of the bulb of a 
broken thermometer. 
Empty out the mer- 
cury. which is easily 
done by holding the 
bulb with the stem 



down over a lamp or candle. A spirit 
lamp is the best as It makes no smoke 
and gives a steady facet. Warm the 
Imll.i slowly and the mercury will be 
expelled and may be caught in a tea 
eup. Do not heat loo fast* or the pres- 
sure of the mercury vapor may burst 
the glasi? bulls eauhonfi the Woodwork- 
ers* Review* To till the bulb with 
water warm it and immerse the cud of 
the tube in the water. Then allow it to 
cool and the pressure of the air will 
ferae the water into the bulb, Then 
boil the water gently, holding the bulb 
with the stem up; this will drive out 
all the air, and by turning the stem or 
tube down and placing the end in 
water the hull) will lae completely filled. 
It is surprising how much can be seen 
by means of such a simple apparatus. 



■* — »-■+ 



A Nuvel Flectfic Time Alarm 



clock and a small metn! strip attached* 
as shown at Eh An insulated connec- 
tion is fastened oil the chipper of the 
bell, as sb own at. A. The arm holding 
I he clapper must be bent to have the 
point A remain as close to the strip Ti 
as possible without touching it. The 
connection to the battery is made as 
shuwn T When the time set for the 
alarm comes the clapper will be moved 
far enough to make the contact In 
the course of a minute the catch on the 
clapper arm will be released and the 
clapper will return to its former place. 
*—»-■* — 

How to Make a Phonograph Record 
Cabinet 



The core. Fig. 1, consists bl six 
strips of wood beveled so as to form 
six equal sides. The strips are 3 fL 




UhaciD£napli Wa.i KecarJ Cu.se 



All time alarms run by clockwork 
mud he wound and nut each time. The 
accompanying diagram shows, how to 
make the connection that will ring a 
lie] I hy elect rio current fit the time set 
without winding the ala run The bell 
is removed from an ordinary alarm 




long and 3 in. wide on the outside 
bevel and arc nailed to three blocks 
m&de hexagon, as shown in Fig. %, from 
|-in. material. One block is placed at 
each end and one iri the middle, A 
JMn. metal pin is driven in a hole bored 
in the center of each end block. The 
bottoms of the panto board Katies, need 

to hold the wax records, arc cither 
tucked or glued to this hexagon core, 
»t> shown in Fig, 5, with their open 
ends outward. 

Two circular pieces are made of such 
a diameter as will cover the width of 
the core and the eases, attached, and 
extend ahaut ^ in. 'each side. A |-in. 
hole is bored in the center of these 
pieces to receive the pins placed in the 
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ends o£ the core,, Pig. 1. These will 
form the ends of the cabinet, and when 
placed, one or each end of the core* 
lieavy building paper or sheet metal is 
tacked around them for a covering, ns 
shown in Fig. 4, A small glass, door 
is made, n little wider than one row 
of oases, and fitted in one side of the 
covering. The outside may be painted 
or decorated in any way to suit the 
builder, 

» » --» 

Experiments with a Mirror 



Ask your friend if he can decipher 
the sign as illustrated in the sketch, 
Fig. l t whieh you pretend to have read 
over the shop of an Armenian shoe- 
maker.' 



IMIU LA mt 




CHtEE-eSHttBE 



P'ape-- 

"pi* i 



write anything lmt zigzags, says Sei* 
entitle American. 

Another experiment may be made by 
taking an egg shell and trimming it 
ivith the scissors so as to reduce it to a 
half shell. In the hollow bottom rough- 
ly draw with your pencil a cross, with 
pointed ends. Bore a hole,, about the 
size of a pea, in the center of the cross. 
Place yourself so as to face a window, 
the light falling upon your face, not 
upon the mirror whieh you hold in 
one hand. Close one eye. Place the 
shell telween the other eye and the 
mirror, at a distance of 2 or 3 in. 
from either, the concavity facing the 
mirror a*? shown in Fig, 4, Through 
the hole in the shell look at the mirror 
as if it were some distant object. While 
you are so doing the concave shell 
will (suddenly assume n strongly eon- 
vox appearance. To destroy the illu- 
sion it becomes nee weary either to 
open both eyes or la withdraw the shell 
away from the mirror. The nearer the 
shell to the mirror and the farther the 
eye from the shell the more readily 
comes the illusion, 

t ■ *— 

Miniature Electric Lamps 



He will probably tell you that he is 
not conversant with Oriental lan- 
guages, He will not believe it if you 
tell him it is written in good English, 
hut plaeo a framelcBB mirror perpen- 
dicularly on the mysterious script, 
right across the quotation marks, and 
it will appear as shown in Fig. 2. We 
understand at once that the reflected 
image is the faithful copy of tb^ ^pit- 
ten half. 

With the aid of a few hooks arrange 
the mirror and. the paper as shown in 
Fig, ,3 and ask your 
friend to ivrito anything 
he chooser, with the con - 
dition that ho shall sec 
his hand nnd read the 
script in tEie mirror only. 

Til* writer will prohalilr 
go no farther than tins 
first letter. IIEs .hand 
seems to be struck with 
paralysis and unabk to 



After several years 1 research there 
lias been produced a miniature electric 
Jiulb that Is a great improvement and 
a decided departure from the old kind 
whieh used a carbon filament. A me- 
tallic filament prepared by a secret 
chemical process and suspended in the 
bulb in an S-ehape is used instead of 
ilia old straight span. The voltage is 
ganged by the length of tlie span. The 
brilliancy of the filament excels any- 
thing of its length in any voltage. 




Experimenting- With I M Error 
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Of course, the filament ip not made 
of the precious metal* radium; that 
simply being the trade name. How- 
ever, the filament is composed of cer- 
tain metals from which radium is ex- 
traded. 




Typt-i uf ’ 1 Rid I ucn 1 ' Licnpt; 



The advantages of the new brills five 
manifold. It gives five times tlic light 
oti the same voltage end uses one-half 
of the current consumed by the old 
carbon filament. One of the disadvan- 
tages of the old style bulb was the glass 
tifn winch made a shadow. This has 
been obviated in tlie radium bulb by 
blowing the tip on the side* as shown 
in the sketch, so as to produce no 
shadow. 

t — — 

How to Make a Magazine Clamp 



This device as shown in the illustra- 
tion can tv used 
to hold newspa- 
pers and maga- 
zines while read- 
ing. Two pieces 
of wood are Cut 
ns shown, one 
with a slot to tit 
over the back of 
a magazine and 
l he other notched 




to serve as a clamp, The piece. A, may 
be slotted wide enough to insert two 
or tb ree maga zi nes and 1 1 1 ade 1 ong 

enough to hold several newspapers. 

— — * * ♦ 



A color resembling pewter may be 
giv an to brass by boiling the casting in 
a cream of tartar solution containing a 
small amount of chloride of tin. 



Browning a Dog’s Bark with Water 



The owner of two dogs was very 
much annoyed by the dogs barking at 
night. It began to 
be finch li nuisance 
that the throwing 
of old shoes and 
empty bottles did 
not atop the noise. 
The only thing" that 
seemed to put a 
step to it was water. 
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UrVlfT Trcu Lincni fur Dcp's Hark 



Being on the third floor of the bouse, 
and a little too far from die kennel to 
throw the water effectively, a mechan- 
ism was arranged os shown in the 
sketch. 

A faucet for the garden ho^ was 
directly below the window. An 8-in,, 
wooden grooved pulley was slipped 
over an axle which bad one end fitted 
on the handle of (lie faucet. A rope 
was extended to the window on t he 
third floor and passer] around the pul- 
ley several times, thence over an iron 
pulley fastened to flic wall of the house 
and a weight was Attached to its end. 
By pulling the rope up at the window 
flic large pulley would turn on the 
water a rut when released the weight 
would shut off the flow r . The nozzle 
was fastened so as to direct the stream 
where it would do the most good.-— 
Contributed by A. E. Pcnnover, Berke- 
ley, Cal. 

*-*■ * 

The average cost of supplying 1,000,- 
000 gal. of water, based on the report 
of twenty-two cities, is $93. This sum 
includes operating expenses and inter- 
est on bonds. 
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Row to Make a Chart Box 



If you have 1 1 ad (he experience of 
trying to hold a chart on a windy day, 
nr in the rain, you wilt bo able to ap- 
preciate the handy little contrivance 
item described. The device consists of 
a box about 3 ft. long, 1 ft. wide and 7 
in. deep, with a plate-gb^s top, beneath 
which is fastened the chart, on two roll- 
ers, just as the film is placed on the 
rollers of a camera. On an extended 
cruise the charts may bo pasted together 
before the start iu one long strip, so 
that the charts may be rolled along 
continuously ns the cruise progress*^ 
and the particular part of the chart 
which is needed is a L ways before the 
IiavigatOr’a eyes. 



New charts can bo placed on the roll- 
ers at any time by taking out the roll- 
ers and attaching to them the new chart 
by the Use of four Ordinary thumb- 
tacks, says Motor Boat. Then merely 
wind the chart on the rollers and place 
them back in the case. 

To explain the method of construc- 
tion, ftf? illustrated, the sides of the box 
are ^ in, thick. For a nice job use ma- 
hogany, but pine, cedar or ally other 
wood will answer the purpose. The bot- 
tom is made of 1-in. material, and is 
made removable by being attached to 
the si do with hooks and eyes or with anv 
one of a dozen or more different styles. 
o£ spring catches, such ns those used in 
cameras. 



The rolls may he made of almost any 
diameter, but a sire of at least & in. will 
ltd found better than if the diameter be 
made ns small, say, as an ordinary 
window-shade roller. This is because 
the paper of the charts is ao stiff that 
it is liable to spring off the roller, if it 
l>e too small, where held by the thumb- 
tacks. 

The rollers are held in the box by 
round-ended knobs, with their ends 
stuck into the ends of the rollers These 
knobs are used to turn the rolls in 
either direction, us may be necessary. 
In order to keep tile chart taut under 
the gl&Hj, eu cSuii it can he read clearly, 
springs are fitted to hold the rolls up 
ugain?t the glassi top, and this gives just 
enough friction, so that the rolls may be 



turned easily, and still not he loo^e 
enough to let the charts unroll or sag. 

To provide evenness, as the charts in- 
crease in size on one Toller and decrease 
on the other, the axle af the turning 
knobs must be put through oval-shaped 
holes or slots, so a? to allow the rolls 
to move up and down. 

Tbe glass top ie held by a rabheted 
frame, set down Over it and screwed or 
bradded fast to the sides. Scuppers 
should bo out through this frame to al- 
low' tbe water to run off the glass in 
wet weather. 

This chart box can be built by any 
one possessed of ft little ingenuity, And 
it will be found a very bandy affftir. 

Copyrighted rru 
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This is a Warning Against Damage to Your 

Woodwork, Furniture and Floors 




any 



EACH-JUICE will ita ix your table 
linen— probably, you can out 
oE the stain— possibly. you 
can lak i L ir nl! nisi — hut this in. bln 
linen Bi.jjH be ruined. 

That's ttlnvyt the trouble wl Lit 
dll "stains" — you never It now 
wKetlier they're in in a Lay. or in 
to comes out, or partly stay in 
and pnrLly come out. 

When you want to taler 
fabric property — you j^v* it, 

And tins kS. every bit ns pood 
judgment in. regard to Ihe ■wrwxd- 
veark. turn itn.ru and flaont of your 
hmnOAS it is to yum thus.-, us ilsiiJ 
tldflM. 

Most wood and vn rn fch ”* La HW ate marie of Mich c hea p, poor 
ana line nrrolorin g m.'i i icr tli at they smudge over the g rain oE wood 
and Elide nil ji& beauty bet' a use the color pa nicies are too coarse 
io penetrate the pprcE— -tli us they show "laps," Light am] d,nk 
spots end fttreaka, and tiny "rub oil ' on your bands- and clothes. 

Now when ymt ujiee get wood ttaixe#— maybe you. can "do 
something wltJi it" to rectify the error and maybe you can't — 
Hi beuer net to take chances — particularly when It iiw'f 
treat JtUty, 

Johnson's Wood Dyes arc really rfjw— no! mere staEns— 
Johnson's Wood Eves Awfafl the beautiful grain of wood, 
acccnluatirg tllC high liyhis and low lighLs., because we -use 
the Einuit aittL most expensive eulors — ccLors Vitiieki we must 
import because their r-i'i 1 i.t I cannot be obtained iik thiA Country, 

And Jdhnson's Wood Dyes actually cdlvt the Vi'ulhI tiiij-iv — -« 
because they possess ft peculiar peitetfaitva power due t« ttie 
use of a linuid vehicle which m have found tu be to the 
chemistry oE wood fuiipbing vrhal "Lanolin" is to medicine— 
tin; pn-atest "pore pcnctrnlnr." 

That is why Johnson's WonrL Dyes give An Unequaled tli-Si- 
ul'es of I (mu and per ntaiLeacy — and a perfectly even texture 
wtiich will not rub off. 

Many [iiuuulactnriu s Combine Stain and ttarniih in "varnish 
i(aEris.'* 

ifears ago. an advertising man suggested chat we put up 
such a preparation, calling Li Johnso-Fac. Wa wouldn't do It 
becBti&a xvc know that all stains and varnishes, shillacs, hard 
oils and similar preparations arc notldns: more than lurfatt conf- 
ers, which musk the beauty of the wood And make woodwork, 
furniture aild flours a constant source id tare and trouble. 

u is Simply icupussLbJe fur such prL-p.ii.i Liuns Lu give the 



soft, s mooch, artistic effects of Johnson's 
ArUslic Wood Finishes, because Tarnish 
and shellac and hard oil arc too "thick” to 
penetrate? the wood, and they must re- 
main upon the surface to rdiW white marks 
with every scratch and scrape and show 
the white wood whore worn through. 

There are other good reasons apAEnst 
stains and varnishes atid shellac a — the 
principal object ion being that "shiny" wood 
finish is a good way to make eve l jibing bn 
the home look cheap and ugly — even fine 
pianos are being given a "dul ! " finish now. 

The only modem finish that will nof 
scratch and mar and show every heel print 
like varnish, hard oil and shellac, ami will 
not catch and hold dust and dirt like ordi- 
nary furniture and door was, is Johnson's 
Prepared Was. 

This is because Johnson's Prepared Wax 
contains 30 per cent more of the hard and 
very costly polishing watt than any other 
wax on flio market — thus Et covers a fifLh 
more space and can be brought 1o the most 
beautiful and lasting polish with the least 
labor 

And tin? liberal percentage of hard was 
enables you to secure a rich, subdued satiny 
ginfacc Impossible with any other finish, 

V,' lien a ny pa rl of a slid I aced or varnished 
sliyIiico becomes worn or marred it Is noces’ 
sary to refinish thecntiTe surface but John- 
son's Prepared Wax is so hard that any 
pari oE Us surface may be rewaxed without 
showing any "lapping"' — thus you can easily 
keep everything in perfect condition. 

V.’ih want L-.> send you. With m:r CCimpEE- 
menta, a very handsome And interesting 
48-page, Illustrated book which teLla you 
about "The Proper Treatment for Floors, 
Woodwork and Furniture," In deLall, 

S. C. JOHNSON & SON 1 
Station F, A,4 Racine K Wia, 

1 " '1 hi [phurf Fii4lkixg AulforfflcSi * ' 





THERE ARE HO SUBSTITUTES FOR 



ARTISTIC WOOH Finishes 

PObt FURNITURE-, WOODWORK. AND FLOORS 



JOHS'SON S WOOD 1JVKK 
“far the Ariuiit Catering' tsf All H-mm/i 1 * 

La the following shades: 

>■», ]W— T.l^bt 0*1 T£a. I-S* — T.lfrliS Mntinpvnj 

l:d — l.brk lint Xu. !2i— Llnrk jl.Lli- v-b^y 

^^]a-xi^n,n,<T*,k ti<j, SJ^-BoffCMik 

m JW-w«m,rnM fmh Fa. l¥l - KnrmjjHj^ri 

>'il. ]EL — II/mV.'U VfKLtL+JCO 'Hk Six. J -it-Co rioter re 17 n 
t'Vr nWirwa 'ivmiuviinlOrt Sfr. Ii3— f lon'l"b 
y.'o, ]tA-an:il lla Oai Sc. DF Br. JH-niif* fln-V 

IJ&ir t'lnfp, JO: 1 llata, H«i Quart* S5r— rv>nr |**1ru' 
dtwirK, 



Tiqhl 



iri 



PI - rase lTetrfion f'apirfar IfoNiapfcs 




MOTOR BOATING HAS BECOME 

A GR EAT NA TIONAL PASTIME 

Thousands of New Craft Being Built This Year— The Cheapest 

and Best of All Out- Door Sports 






Speed lion! "Oc'HjnpI, 11 ' 1 1mu 3:04: der-Hp. 



MGTO& RACER G-IT LOK& AND KABRdU* DEfiiriE.— 
The motor rru.lnj; iMinf " "i ; i , nr-r i i I , ” delicti Is jifacilcally 
a futnc in* 1 !* n mv Ei> An( (rial <if unc edeLc 

la S;(H. lie ]hjuie& la 89 ft. 10 lu. mt uR. wlili a imam 
nf i ft. 2 In., uml In miulpped ivLth b Ll> 1HJ lip. engine, 

— * *— fr— — — 

FAST CRUISING HOICR BOAT. -The "GTBJUiik" l* 
on# or (lie fRKEe*T enduing rumba trial]; Id the seurl-d. li*r' 
Ini won Hie Lhiir JiPlSte ill die ItOO-nUle rare no E.nke Erie 
lout Aii|EU»t. TLir liiiil i- wwoeil Iit 0,. J. Mntfi'Til, noil in 
a big. hen-Fy, Bcnwortby cruiser. (Hi ft. long. [1*4 f(- lienm- 
WT.e in orpilpjieil with llurr 4f> Op-., 1-cyUndrr finiflfifO. and 
iililiniipli ileolftPert for :i Pflfe. ti-mriwiahir eraEs-lmr tint. 
Iibh devi'iiiped A weed i>T IP pollen as hour, aaiL nralora, 
at n kImihIj i ■ 1 i .-t in. niLW-i. — By ruiiirieey of '■ ! r I’l 

Uelot Co. 



THE 3PORT OF MOTOII BOATfffGr 



The H 'flr*ylifls' 



By WStMAib fG, lUylera. Ji. 

Hie Lot*' I-: dlenl aw n- wlielliOf JfiXSIW t'nlti mid Ula 
tuullier Abel Muck no embryo luawt tin n *01 ting A 

loaf therein fnp ii past, nml wilh the motive power of tlerlr 
I ii Hits blew rl:n -final L pro ft nero^M o cu a rente lit pndiUiN 
1.(11 refdlln IL 1* (list Ifoail-rig, Imrli ns a fix-itlna nmi bd 
nvm;u Lkin. -f s EfrrilH- far back Into tlrt iliffilirjv Of tin? world. 
An-:l from the lime the nliL YLkJtiK. Lief kru’h-.n. ba< Lied 
nmi anlloi] his pn.fi aemem to flip sIioiph of New Uuglnnd, 

-flown to the latent a peed feat cf thn hdioli p-bshLiup imi.i 
IkHiI of LOilay, bins, tin g bnx Irijid Hie iTilwh^-T Of the tniHiHH 
luce. 

F..trze ynehtH. both. n(etiru anil uj.lh hnvo hIwii.vh bean (he 
ItiKiCTy of (be otflHHes mliev cimn the mutraen. a&it oven mi 
tit ii few yourt- B.RO the -•ill'll ptiWelf boat CO 'Ll d (101 1# 
Indulged In eic-ojil by men u-C bitfali-?. The 111111111? boat itl 
tm'iily tears ami whf elLbur a ■iiJiiIh Lu ru- xlemu isiilb ef h 
naphtha Jmneb. mid kritli elnK j i , n were eap'nslTe lu llir 
lniEjir-Dpj . J tbelr pr.^ii‘[Llnf; iuadiiaierT, ai.il tbu iuLfer al 
leant tvii* riTnoiiKlte Sit mnClTO fiii-l. 

Tl# Oil relit iit ihe *>PrtLI«l fiiiii>13rwi onjjlDr lias mntE- 
rlnlly dntoifeJ the e*i>ect of ttieoe nqattlBHL mid bdating 
uniler tfrwvt line; be nr lei'eii I'Ut within fl'e reneb of I lie 
n nn of mudecalo Hieaii't Tbl- Iibh lieen [io«iinji]lalied 
slip jrarcilJne englno (qierateil by (lie eaplrpdutie Of a litlA- 
riii'-i- of .ensolim- vuimr nml itlT, nnd L : ii'-:i- eDelnee Imre nuir 
eni'len (hmn So n prior well t#low KliJt) tor titoii u ti.hp. 
Till:,, [»«rilie.r ivLcti I lie fao-t ilm .e.:-> l jjaKllM: eon now be 
iniPoliann] n[ ftb RTepa^e [tripe of 3 j ■tiim pot irDlJnn, 
Inis pilot'd [be Tt'tl Of ffl-itef iHi^iiitn npijori a U'HIh wlrblii 
re noti of she Lenn inir-o. A« wen Lieu taee witb bKii-clen 
nmi an (i>i 1 La'S Let. [bo Itril ltwiIIiib |^i.if#Llifil (np[ef IhhiCii 
u'ero rathiT eowlLy nil. Mrs nnil n-ere- ]inrelnisotl H|M.rliiirlv, 
litii [ho [iripo- nn botb Lull nail cdrIiip Ilib been appreeiablr 
re^ldot.'il jwae l.y yea-e. unlll now a Trnliy III*- motnr boat 
Sit El. limit, fiiJly lefl'iippi'd wttb en*in# iiml Imnt il1Nn.ee, 
nil tently In- mri, emi 1# hiel foe u- l->w m> (Stii. Anil tliln 
poll mpI ion 3 it prJii; bBH nrullnl 9a tbe utOeL heULHeknlite lii- 
erraM' In th.r- apart, mid htnttatlea elnjv,- that ri'H ir Lhiu [ - 
ii:.c I-: iH.i-nnilnri sl oerlfATUe PJniP. 

[Enllte nalciQijbjllliSr Mil* n|mp( in nf pfiursp reptrlcteil to 
pnnimtntll Ir; neHT Ixdles of wnter, lint nlmcot aLL nf ciur 
large oltim are adjacent In entne ntremn, lute or tiny that 
lu well adn]i(ed to the enjoj incut Of thin lieaitbfnl renrej’ 

Fur vine time rbn Atlantic mbOattl eltien lia.ro in- 
itulgi'il In |Hnj.-i.'f I ' 4 1 Itijt flulle eitenelerff, Ftoia STaIdo 

10 ttnrLdB. the ''j-|iii(tn-hiif!'' of (tie pBtuillne (iiOLOr bo* 
i.i-tiin.il lli ii.q- (Hr tiayi uml IrtrimTn; nnd oil o( Hie |if[ht!- 
pnl Kinftbern olrSea. like Duefitn. Sew Aorlf, fhllailrlnbla, 
llulllltliite, e(e.. bn ve Lirq-e ipulirr lrtflt Plcti?. 

But 1 11 tlie Inlnnrl pSUph of Ike intedi (be Lnnrnsr bus 
teen minst ruphl tmeTilly. Kueli tawne ;ie FuffeJn., ClesL-H 
Jiniil. TolPiici, Ttctreli. ClsIeafW, MLIwauliee. NnJnMi. eie., 
ntt-iB toil on [he (jTi'ii t Luke*. WJ(H in Bjrnlllcenl ftcELIl let for 
1 ; ih el-3 »■ - Of lHintlriL'. are suit Hilvinn-lriR- by lenpe iiml 
Imundi In llio use or nantor buHte. mild (lie InilnsitTr and 
apart hai 9act«tweil «i(li alnaRt tnnh'liTOwai (rowtli. Kerry 

I HI. Ilf llH"H' cldoK h:i H mot or Jinilt dab nTMli llPflltl'-J' 

nlriiilirrOilp oiiri'l I iekh [. and one and all of the clnlH are 

11 tin* niofl ClnitTlFlilnir fn.in- In L itreiilllUm. 

\ tviifpA] Enstaorr of (hln mvil gpnwtb Je rUnvrii lu 
Dcliult. ill eli- Peiibab'ly to n creiHoe oatent limn II-, usu- 
rer pit lee, it 6» enfcwod hj- nntiiTi' Tlib npleurtld lkintiaR 



POPULAR MECHANICS ADVERTISING SECTTON 



10S 




BA Y CITY BOAT MFG CO. 



Nfl. 47-40*iO It, Cffeiu Cruiser, HJLLINOCKEtT. Ttila Is an litral cruiser tor any kind of weather, bulJt Up the 

Bay City Boat Mf^. Company 

BAY CITY, MICHIGAN. 





BAY CITY BOAT MFG. CO., BAY CITY, MICH. it. S. A. 



Our SpcClnl 1 .4. ft. Launcti No, *6 dqnlurcil 2 M. P. Einclni'. Ktu a c r^-ibEe , fj.i 5 .bn 
|in rt( l- n>\ii'n rrimm: 4nit PntliH'nc r-.r > ■> .-r r-v-- ill ffi i i i: ■ :n M— Set Upund fill'd. Nv nwuJib 

AnocK-von n-r raines a no r anerns 4 &Mak tom i«r t-ju^pum.' km* 



GUARANTEE 

I-.L. Tliit«ir patterns 

an 1 perl i'M end f Ji.it ymi 

I'an hi I'M a perfect Lusnt 

frpni tllCfJi, 

M ■ That eiir 1I-D- 

T'nin i^ ■ i r , ■ *,:■{ iip r 
ttsWSJrsl, (Kill'd - nnm>'> 
part- raqtfiii'il, pant 
numbered eud r^rrwtLy 
itrafywl. 

'-’A , That yenj t 1[| re- 
ceive ear jsicula tn urn 
CODlLLr' i Ii litJlL Of the 
iKjst TOfttPrlil, Dr □UHI‘-F 
tvflLUllL'd. 



. — 



Jfw. fit— 4Dii It. Cabin Cruiser, LOTTIE ti, 



BUILD a boat 

Bj Llltl 

Wfplh| L fW|K 

Method 

l«kP**e Obi n T oft 3. 

10c, 

■ I lio-lgQi cf Oruheim, 

I jiuBl’Ihis, fciBi.' Jliin K, 
I ■ < an il i- r I4k.ll H. fcilJW 
I ml '•>, Dank T:chlI| iiiirs 
CflIMWH, 



UP-TO-DATE AND HIGH GRADE. Tftrtinwniiilf. by (lie gun if desired. A lew Irt C.i tiinrEut- 






Plttaur ITrafiira P-apiufirr AfrvftiTJir^B 




rOFUtAE, MECHANICS AUVEilT33lNG SECTION 




bpeed % .MJLei an Hour 



Crii4iini hsuk Hint 

lilt ilith'ri. 'I Ilf VL'lV rne-t hint it I:- in il II. ml life il I'tMIlJ 

:-lK<rf <■( A life- In ill ifii fiiViil-, fefMClUr III. 1 4 C nf li>,i 
lh. ih il "I ft. U-iiifcti lii. iijjiTiiitf! if lahli? lii a ci 1 1 pj.i-y Ill k c m?ei. 

i'll' I'l’llill 1 : 1 1 i> :i- kill-.. Ii |:;ii! | i I- Ih' l-.ini-I 

IfniitlluL anil ii-ii'ki. wtULTwaTtr In the m.uiil. ninl Lis th' ill 
ties .ir'.‘ -nkiT- .'.ilvii ii l i;-J In - In- in 11 by tferi- at lit or boat 
enlhuKhiiifii uf Mil 1 city. It tviih jiul .4 fi-w luniirl.? tiflit ilia.1 

tl» (lint motne but f-Lnh nan iii.'^niilxi il, Hint j\% (Iih pmfil 
fell I flip; aim in'.- In lm rfht[> 111 V'hI] iili-r It'll n i|i I Sill> 1:4 1 1 lO 

lwnt« MO Uefi.iPf aiwiiipf iwelv*ni‘«iiii Iwm tidied dmuinl. 

KcBty tneriber In tbe ciyniiHf of a (mat. uri'l nil nre eatbii- 
totmtk tn fniuiuLEliE (he Bjttiii: -Hj I. In i.-l il j ! I- In tlilu, 
It caimt tn 1 rum ember .el Mill tbere nre irjiiiin-il-i or iMriurra 
ft mofor boat* to DuLruIt wbn linvn not nn yet jolnr-il the 
■inti. 

1 1 m II IlIii tbf- "ri-niniiSs nf cim^crTAl Itiin in en liable rl.nl 
rin'fH' lini- tiffin icin'.; lacpeata' III rootae Imntlng lit lie city 
bf Detroit nioep doping the- p*rn jwr. Til* like cHOefl *k 
dwlted wish IhihL mulittfaulUliu* e hlBiillfUn^'ii i h .>. I I-I inarUn; 
cnalm: innhutovbwlcw ■«.' to tn; T'hHfel to ntonmt every C-"W"- 

L'n ji li-HH-r decree amue of ilie oilier Lnrirf- Inlnml phlm 
trt tAk iTIg up ilMitiir bilAttim Willi WiiliitoTflll 
Kill 1 IiihL.ITIL-i.'. CJlniiilinll, Hi. 1.J ill In, PJimliUr*. Jl I ijl-H'IIJHil lw t 
PI, 1'nnl. Hew iifU-jii.w. pic. Tlir»e cities Ititoit olulet Clin 
illwHclTirsCnte 'I hii'li'ii it., iff i 1 . . ■- 1 1 1 1 1 1 - f iij q -.j due an tin 1 
Lntea. Inn "much n ► llis-lf rUer" n- n tide 1 tin 'e rattier till A 
rarraitu. iinil liucklnic a current like tbe JUhsIhhIjipJ ii t 

KL. I.ijijLi. wltli a I'miLlJ tiiinviKiwe-r ■: ■ 1 1 i_ r i ml'.. I* not eon 
i[ii. l Jtv tn ftiiLMii.q tm-hI, 1 lull In. 

Clip nf iTir iiL'.'-i i lJijUl.iiiiL iilunr ?. -.f rlir ainlnr hunt 
h'li'ii'cli In rht- Cull lit Hiniii- In tn In- foil rat nn iln- r'lii-ltli- 
L'ln.hl, rr. nI Ilii: nil Iln- v±j fnmt Vancouver tn dun 

TUCffi. r'URCi Sennit I uni Inp entlHiaUinin lijtn? orcanljufxl 
III# t rluh mill 1 lin I IlhmI Iim vli^Lliv HHIil Ih.iii[ 

tnHiikifnCt'Utvm PHj'HiPr jemai Iftltb? lucimtu Sh rfe.tr il. 
tut Lbnt fsunlrj’, Twiimn, JtfHirii., SuImlji. bad FniH.'l^u. 
mid An t' 1 Ic'h a i f?i| I* !?■■; ii £ - nit: anil tin' twautSfu] 

t'nj ? "ii (be rsi'Llk- i.'iii-i. I me luifultlln q tlipJr Iri'nntlM 

to iii'tv eypf. 

Hina ITirrr Lj- 111* n|w*r:1 ■■ciiTilr. It In 1hr hum* tifn? of 
■ liiiif" i Lin i yonriEt tn iJrJvt- 11 mnlnp pbt at ti)o iiiLlo? nn 
Sunil Clin I I * linin' TUFlllIV bill E"l l film, m k Ifk-lmiklll ; 
h|aih| tin]] tbrongb cln- nitmi nl a nif nf rstt mlltt nit 

hour. Tim qwpil liftK Menially boon nM«ln«4 Try at bMn( 

i wi- iiiiihiI I ne j»rm*ll#4L fnclHf end. tni* #if wlikit la (be 
■‘i.itTjfni I , " nf Ihtjr t'bcjr, Mlvh. I^rml Ennlty r»pry unitor 
tfiHt ol'.il ■ In Llif ftnatri In I' if lit kint ■mo n'lftCIn 'I'lTinq 
iim wnnua. mid the lunrlne itoldlnnlloiin am il I Jr>L iluTtmr 
rli'- i-nniiaor mnDtliH nit! d.i'iHmntfl ni 1 linin' tiunr-f. 

Tim fominfiYJn] nSilc- of S( bon nor ]n>in np*[jfrreii. Tlif 
itMlhie efigine is nmw line motive mtoh; in « lAtg* ntiBbrt 
nf nnaiBii;i , i|*l i-rnfl. teti-y linHWiie*. f--n*nc tn*!-. elv, 
firn i-ljl naelni'n dm9|nu , d tor tlilb Ii lent -.'f ii«ii *■.■• ar* lielaq 
In: 1 1 1 hr n lingr nnmlii'r of rim ihiitSim. fitqlnn mionfiK-. 
niPf.rn of rlii: ™unl ry. ■r. l for Imril iviirt ii ml ermKmileHl 
irivti mi on ti rlrm ni fin I. they are ^EiIill: (In' K rfnh<hr nnrlh. 
(ncrllrti, 

The plijtine tain i nene (a nky, 

f" ♦ *- 

HDU£e: BOATS. 



The rlfffl III EhSlMlwL KHiurlnlly |Im> TIlMfeml. hiynmi 
nil It h'Minw! Ihih tH. nnil dn rjn c ttic nna«'ii hutnlredH nf Lhe-cr 
iTofl mny lm ntii nnebored In irlnn-inl nlncen nlnnir 1ln. L 
tiBokj i't nliruif JDL r Un'Bl lonn by hi.-inir tewed le n nmr r|inC. 
Hrinie- nrr iiuttn Lin tie race. Iln 1 liiTtrer numhiT Inn- pnstra- 
Itons, lull all Hip- bn dm nf Jolly part In wltloti illrldn ttwlr 

ii ti«*ii nf* tin Die miH tutifl itroiis nu i*fei- 

Tlie feniHt; lnat In wuvr lamnliiSiij; ran hr mif'imji " l=i tbfe 
emiDtry. Cln>oqli wiatlairil Chtflly, nn In IJairdiL'. tn u J t L nn 
riTOTf. Itnnr liavf litra Inal It by tbi:Lr owiit-m, for tlie 
OTillmiry bo mis limit In noth lc#K' mure llicD ,i :-l in i-Li- bruticr 



no n si'nn. Orh-rii nr* hull r In nnli’i nt lnint ynnS#-. mid 
often 3 . nr vi it'ii. nlii- in! tin. oh'irkMiM- of SiLtnihir 

I i n I — 'il n rr iihifii | lie jifI-:h. hm It-iiu Hi* llii.nniisiib.. ]:■ fAft, 

lliL'Dr! Its tiltfHif tiddly fuff alUnWL lirillliilli'iL eSiietnlllUfK If 
uim ikflrrr pintc KtnMn, lm.tr tmrtitim, cdcitiial Ivich raenud 
n in] furnlKtilDRi. on I but er'liT. 

The enpllee lii'miie luints niiiLe nn altnoipt at p-imno esn 
iHiCiti]. niit ti'C'b n m|l. Ion III rl:fn|. nhiye few nTi' UaiLt 

wtltnnrt « |tfi | 4 e | | llip friirliio f.-r 11 1 ; in I >i|i , wliIrF. 111 *. .-•. ! | - 1 1 1 1 v- F, 

acit&i'lent rower 10 Sncm-t 1 (lie bnat al Uve nr nil inllna ml 

li'Wt. Tbe In^nm 1 lmn.t MIiihIihLclI lias nil the tnin-vealcows 
nf a nwHlpTQ linmi 1 . wntn loins tivn s-l n ten *. iim <_ rh-Hl't, ]n l*iit 
rtx/nt, unin r 1 1 t: . f te. 3 t In -"ill ft. Long, dniwn mtly lit 
In nf '.i jii'T .iimI lull, n ipnerilLtiie r'Dirlne wliSrli ^ivnn It a 
h|ii'i'il of S nsllim nti tmiar, 

tJllECU II ainnl limllf IkiiH LHlLf hi. ImiiIk linve bf*n Dull 1 

Cm the aiufCbetti rSTpro irlbillniV E'J iln. 1 jrtknShnS|i|ii. nm! 
Snnlinl nil [he way to JiVw irrlimnn, wbehr llnry Iuivm Inren 
wold In imjrt rnn.'n f"r atpi-n 1 vrlait rf*cy eci+t tir lialbl, title 
.u'^nr^nrn rrturnlnE twinv i?a' r-' L| L in w?me i.Iiinm ii.iiihm 
bull ate Hiatlr Icy pi|ire|iM«lii|f n Hianll biYiw and iisliiit ni) 
alii rtreet nir Mqjf — wliitit on be bouibt fril n. few tDral- 
Iiitk — f? -r tbe hniiip. 

GASaLIWT LATTKCK HAS BIIICK TIE.ETIACE ITT M&IN 
CAilcf. 



I'Jin. ■*! f ilw.' CflTiiinesL nhnl Tnnlc*<L En-idkinr yaciitn ef Cbn 
7fi-[ I . mer nit cliiafi mi t'liiEi't is 'ii ml u im reettiC]? klinuberl 
nt KvereLt. Tub., foe J. MBTiondukc. at ScHtilLt T'lie 
j'nrltiC. whleli bnn tin- mi nm- "jiavy Jraien." In Is ft- 1 utv. 
! 1' ft. wane, nm! enreira ii II ayllunlai irimntlnp mpljio >yf 
tiu hp. 

ilia Intnrlor flalttilnei; of the ratlins ore of hardwood, 
with iImii. vrlTrl nni|wm Mini A lilTr'e bltmlipr Ilf Mift 

wars. Tim fern nrc of lie fumMifiiiU in eIiu bdeb lire- 




t'i LL'-nJln u Eiiiral wlib E'lrepEnte 



I'lumt 1 lo tbe inn In cabin, on Hiilrb n Inc IItp h 1 11 lm kept 
hitTntiiii ilnrlnq the ulilllj Uoura met vrltU n# n .TiiiM'. 

Tlii' OniJileTn jrnnrnntoo ihe ynolit to lie tit fruna rti'tn 
to nrara Tea Iln- hardeHt kind hi a omLje-. and claim Hue 
a rnn froi.-i Br-attip In Vtadltatit'rck conlil br m AiSt- wlrli 
:il :-n[llU.i :■ iif nr. i . 

*■ * -* 

■&A&PL1SE lABMCJi IK ARCTIC (jCcEAK— Wlmt Ik h*. 
lleteiL ic? l.t j I lie "lily MiibOlllte iMQnrfli fetvIkAElnK tile Arm IP 
iH*#.n h: ewncil Eiy AJeiar.iler AlJnn, fiirip.urJy ■.(£ Hncberlcr, 
N. V .. wbu h .ail ■■ It HrLrb p-very ttiloq rrmai tnyp. to harpoima 
n in I luiikPH h op triadLiij; onalftw inrion^ tfei Kaliltm ei •!■■ rlntq 
life upon actui^a. 
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Build Your Own Boat Brooks 

Build Your Own Furniture bt the 

T CAM sell you a boat for one-fourth of what a factory 
*■ would charge. I can sell you furniture for one- 
third of what a dealer would charge. 

I will sell you 1QO cents' worth of actual value 
and results for 25 or 35 cents. Is it worth con- 
sidering? 

1 cannot tell you myiwhole story here, but If 
you will send for my catalogues, they will prove 
what I claim. Give me a chance— right now, to- 
day. Read my guarantee— It means you take no 
risk. 




MY GUARANTEE. 

WMlWr yull buy bujls nr 
IniMiaurf w, i n hsni iiiri y 
I] U-lhihto* LkaL juu will be 
xatlslled. I will lil*l«Fi(lf 
ie£mi:1 yiiur modcy ll m 
*re [Kit. I iiJiLd back u: 
every rial* mr ret marie !■ tfcts 
dilitrUS-fiGiLiil. IJiavenud* 
th™ *Exlrof!D tbnvlne- 
big as 1 fcn.nv haw. Ttat 
flwris warrant JL G, t. EiflOki 



You Gan Sava Two-Thirds to Throe-Fourths RrtMsfiiEabDa^raw matmSSf 



1 have revolulaoniEiiiit the ^oat-tiiLLdLag huHlneig. I haya ap-enl the lart 
ttranty-two jeara in. building Sr bfi-UlllS bo&lB, aiuci *iu * jpEWtioal lhoat )Siat) r 



Ssvtfl ybftrj ajo I origin- 

■ted 1 li« Mbl urn System n[ 

heat bvLlLd.ln.R-. Toriiis 7 my ciis- 
Sosuhiiare found In ev^ry *iv- 

L|j£± 9 d, eOlULiljF an euirtll. 

O-rer w,hhj- beats (mpt* 

Efaura the combined output ot 

nil boat ractorlps) bare been 

tr.i'ilt [Tom my system. mostly 

tiv bUexEiBtluuetKlmab amibbyi, 

Qlcr hiiLf tif tliflHbhnVn l.mlLt 5*1 Trial boats— a Earns 
mimborhuTC untabllsbijd tJiumaaGvo* lu tbe boat-build- 
Ijli; Jj'.iaLncii, 

Boat Patterns $1.50 and up 

Anyone can build ,:l 

Xnmw j !w:Lt ,j t sr5 f 

^ — — r “ al!(ci|irlnti5diHL[Mir |iatf 

A 5el-up Frame tiMTlf mid Illustrated 

Inibnattoo Sheets. teLl- 

ill.tr bOW [0 da OirlLy 

A 5 *-mA 9 pa*d WdJtl little detail, Yea can- 

ned. t*U to billlil ft# &eed a boat ds lb* |»hifflsr.Loeiii 1 L tiuoi 
builder. LAUNCH 

WylKHlt culuLitgun 
show* nil kinds 
biraU wail IdllS llOVT 
anyone* can build a 
boat [join cUhjo. 



AID iwrC* of my knock - 
.lawri InmM iiti! juxinrntiv 
ly shaped and machined, 
nodi' Ua | nil tDg»tluir- 



T alAO send Iran tvLI.Ei Kfioh 
fraipo tins pat-lcini and com- 
pltft* SnstnuSlmB 

nodded to tin! :iia the- bruit I an 
jmw (I) bcel- bullilfrr'j 
prolH. latmr eep^nae, (3} 
bits aelUnjf cs ii-en.se. { 4 [ sevtn- 
eiji big fr uEpm. Yon cun Hgure 
liilS out J u-uTrit-IJ, 



Knock-Down Furniture 

1 linrr idaiitcd fo lurJittUpi the iuine Mim, (bet ruid i- 

air bert burtm-w Mick b biuret"., iM Itlv.mcokitU'iLiEWKtiiijTTiraltLiro 
bimluisa. Jlr li i j ll* j ra- 1 - . Ihmi'v *rc fniDltucv H iaat 
t*tlr.s lb e plan's i -E rii-u .■([il JihIv* fni’turj.- ]innlucS. 

■ llifd 




I be 
vry i. 

All 



pLace 

Fe.-ii y i. 1 1 II n L r tills ftibintiirc fur (Lriw yLierti. 
ErKrt- elmUinier Ih it.i h uhIumi h' Btkiiitit. 

All pkw.-'« brt i>I h 1 il id . aV tuL ire Enac-Mrui'i],, 
biniHitlu.'ii, flrrinL, hU ie*ly. »i WO' 'iQn put Uumi 
[uli IIiit. Viiu cdu jnhbc d Ir Sutltol MImLid fie Arts 
H-.id i-'-hti^-i lmlr. ilBT^iipiart. tslhn oe I khiIi .in - s i Lu 4 
tcwmluiileb, AihJt Hie K'nl 11 (. ilily mn* ^.iit — uo pul}- 
blji(. r ) eml yua kave a uihlld Slid i fthd*Ml-u- pice* ct 
iariilture. Ktcit pLec& «ud eTer)' b<«ijili IH |c><brSii- 
t (eetllu lu: M(lfl!*i5l<ity lu ci'ufy 
|f i way ur ioijui.-v retMiKWfl, 

Tfiut bbtv I'll 1 b (feu fli' Hn-y 
rust, ( 2 ) Id the f*cb.iry j^niflt, 






.le idie 

ll 

itvt.-tlikrdn of fMirlitv 



ROW QOAT 



Knock - Down 

Boat Frames 

Many pwplb (tnete-f to 

Iwiy tu j fc □ o c k. - A h> ir 11 

frames (all TOhdy U? put 
l-nRi'l Lit) for ItiHT boats. 
DcBtoail of ivoffcljj^- u|» Um 
roiich lumber, 
tlwlns H> my LiJiiEjK'iiBi! 

factory fasllVkia, I cun Dn 
mapy ca'i'H supply Snoci- 
dowiL f riLifiriM at a lower 



SPECIAL 
ENGINE OFFER 

Is an enilaa I knaw la all Tl^bb. Tho 
‘■'lEntuka" &phdul ,h has ccippeir walcr J ankeit. 
wn™i*[B ttiarlua aud eluotTk*! rqdS|iroeiit. 
Tidily t° InataDI — 3 li. p. Vl'OLRhB Ed Ibu. Wll[ 

hUfilely ttds bJiKkiO I ill’ll n , -r wlLb spi-clnliri L i 
ei-ii"- 1 K. H.EaiuLch frame built capocLcdy Ic-r 
sifctijp.-W). 

IXi n L t buy txiforo you Snyc^Ti (rafo this. SoqiD for my mt- 

Kliue I'alaliifluiv — it's Inr H;li*i niiiruy hy ^ifLlltif (imp 

apMliil uotiLhlikalkm prLdes od fill akus ol emiflmig and 
t nun us irhen purehaepd tomatlwr. 

A ' ' 




(III alLdeoluni 1 ppullki. 

tfi'i lliild.biir esjrfliwi. t'Aj- ilie i-apoiim: l.( ■•rtiUiif 
and parklTij:— iiiAhliiif n (mrlra; of twu-tbLnli,cjr 
Uiiee.fuarflib, SCCuPilleiif to We piece. 

<t>t bipva thla eboJr ratuiwn In enti wlth- 

■D—r ant L-ushkio.. bi-tlac riiicn: Hiy|*> S r.UU>. 

Ed- il Lu. pv [p»ri HisioIh SvetiTn run tin own ( 1 J.J 0 slislr^ 
Unptli 25 ]a, T-ne ti iSil H&Jai da t* up* n't* 1 fur P.DU: fia.IPJ UHireli 
TU-|r.:i 2 .- In. Kvi iii^s £ur N -Cd; FB.lUJ lor Ib.DO. etc, 

ft Cl An Bbt-b This 
«C><UU Mrifr'Ls Chair 

My cilia- 
bid lie 



Ty|Wi E. 

(Hi - 00 




w. m 1 ,1. 

bln^llk I ,Lj -D 



es- 

plains er- 
(r|ah Lnjr 
lUNed 

T C I V. il 
flliGerairhy 
31- - hkiLl Is 
reciiilred. 
why y i> 11. 
t ah, t bi> 
risk. I eaiip 
tlfy yuor 
Iic-ilh- (ur 
very lllUe 
mu-ney. 1 



Acb our (iliu-r p.iifi 1 iuLvif-rilfdDDinOtbi Ibis Lr.Ki.if. 

Wt() 4 liil p-crirt-ji.lly liir my blkeE, cil|T| nc mt turn Ilure Cauli-lu*. SaSTiE (pee. Cr C, W HOOKS. Pfl Si ff fvlt . 

BROOKS BOAT MFC. CO,* 3704 SHIP ST* P BROOKS MFC. OO, 

(Irlfhilifi ll Elf latlrfaiJiLft lEEtlE ■ulllllfl SAGINAW, M 1 CH. P U. S. A. <PrlUlltiri [j tie (w:Ii-Disi Sy^lem aE Hide iinliOlil) 

rJdnse IftfuTlofi J^jun'ii? if< erta n *ca 

Cqdv riohted materi 



IDO 
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■ J flnay fill*. G' r — A Rarer 
+ — — * 

SBOOTU'fr THE HAPXD9 IN A MOTOR BOAT. 

(Jne r.( [hr tiwst |HitllUh¥ -• n> 1 dilVnb »riu- Mirer (iikon 
bp a motor twat vra a earrluit t>j- il i-ucueift-tuil * , ml eewntlp 
when Linn Thorpe, m aJmcituronn hhi(i,<i l»at UEitbrndHrl. 
shut 1 1 _i ■ m-iuiLIv t:i n1iL< ill tbo t'uLuinlitn Liliet it Haller 
!hv.. Iti bl* 24 ft. Slip. gapollDF J tumuli., Lie lhitcteJ I in. 1 
mi Mr Mi’ iri ilifnii^lj lln.i ivi-m if the rnjitih In > inLn 
liter, ijirkjil=u.‘ tin' w:iftilhi( nf fi ii mb ilmt lie tabs trrcpttnK 
fg.Ee Ee an Minfin Inis iU-i 4 ■‘■■i.-, and riant flat'll III the Iran mbs- 
Inijr uteur while iiiPklii* the FOB II* WMUl t* rilIBheJ In 
jilrLfi car 1 he rvL'k - . 

After |"jlll'ir: hi-n— It tivifv EliCr fur tin- mart, TEmrjm 

jumped 111 tli 111'.' U"Uf. turned Ull [Ike JHiWtr, *:nj alrunrt 
Insta h II jr Ktnrtcil down tbu C0uT»e el rurl'inp Yimiep. 
Tlwwii Tlimgli the aprai 1 udJ swirling wiLEur* the llltlr 
'in ■:■ i hjii-il, o il II d ri i_ r through the mighty whirl puuSs nn*l 
I i; 2 1 !-■ |J I ' I i I • I-: 1 1 'l l*. Hull tin- rtiUB 111 Pfcm M'lnivl hit Ii la 
JIEFTC 'tlir n. rill ’ lll'l . I , ILli'l ill. I In lit • 'tl]>! LrY'.'a tlllTI* IX'vTI 
Ill'll nj (if il|CTI lr. SlXH'l II I ill - I ■rnili i l Ml] Mint 11 WDIlli] Ik- Ills 

l*sr ride, but tin unite the trip utilbtrrmd, Htt Lot a 

1 1 ; ■ ■ r ■ j-h 1 1 iLn.‘n'.'Llri|r fruhu [In? *-)U^vy I (3 h) wiiw wide* 

dUfbril I n i ■ til? lii il. 

H IN sJ. 1 il mat Mr. Thu tint In till' IlilM Yilillr Inal* n ',.n 
li.i I‘VCI KlK.’Wi-iifuJLy tuheil til# Jinrili I|H fldi' Sn. nup LiSn-l 
iif ii ffftff. Tim EtL|> wan nul nli.nn- |iiH|ilft j i| h.v dnrt 1 - 
derMey, ImWL'ViT. Hr. T 1 1 ■ r p -t rlefll fed ii- Uinl m E e bl' J bunt 
mi lie lower iJyl't, iiiiJ rather than luad it ■ n n. r. he 
r un rJn.' TnqiLilP. 

]l Jh inn- in order ter noinr fiK'iJhimljr niiuEiw hunt entlui 
riant l-ij build A eentt roT 111 ? esji re-m [iutehius nf Hliootlnc 
tin.' rujiLili ihd W li£Hi>w I-How A'EBEBin laild. 

1* t 

ATTEACTITF ?t-FT. LAUNCH. 

This gram# ill brut In 21 ft. Imif, S ft. H In. Ihhiim, 

re Ml h Ii pie. ]r ilmivn lili In. iitnL h ■ u g - r i- "l ■ r ■ ■ nbirltw 

trlitcli 'Itheif 11 M TnllM on hour; Height, l.^NJ Hi. It 




r,ii.i r i*v at Iinrcii ri-^tiv. 



A I’atorKti Model -2 [-ft 

VrllL ntnnil n lienT.i- ifn, and mak« art WImI fumllj- bml. 
It In h(foiikIf' cunktnieteil ail I will egnr n i'i li|>. ensLuc* lr 
ilftJted. 

— B-*-+ 

PaoDBCT,ll OAE FOR BOATS. 

Tim ervmrUiil'.'fi nf rmnlnn'ir Kfm fif Jim enclrm- imifirnjfj 
],.H in i'Trwrliaelil « In ndnptlTiip llif lirnmir to bdhlA. The 

lirwr iiritmiit wn- mrnli- r ti a mi :> i fivlflbt I I 'ft ll"* 

Rhine Hirer af.;.iil lw* lf«rs nsr>. Shift* lli«i n'.'ine nft'if- 
ri, M hag Iwuti made, tint the Iiu.pi rmt ynt dnmn Into 

ilTij thing like usw, allliiCtlSb peodneer “n™ 



YKjirrm jirvtllrl tiro iltijr wbnt nil out battlealiljig and ccftlll 
linen* will (tut Id leave a i.LtiJd <A flionke 111 their wafcn, 

In tljh' -Muni it 1 voe fnelit wh« reeent]?- e<|n|jipt*y] kll.il 
n'lN-rla «t*1e lire cual of tiuwer tegn OTiljr li ecnl-: fur 9 
ns lies, i'll in vrjitc P«r J. eghln it inner Ml ft. lu tru^tli. The 
irriHlnwr EeoeigturjR, bowerer. burn not jrrt bee* bruoRli* 
■lown rn. hlij'r- si±ltnJile fiw niuiiJJ l-iiln, nml are nut pel 
ii .(-ftEn Eh e piled (dr leak iiian so iip. t:n«nib|ie win toriibnpij (a 
lr (he abpKiVeil (riel fuf KWe (Idle id- ftHBIk tllkint Mlf 
nmatl alteiH Lktuifi Hte hesjOlurJ Lu ntglLu ni'iiml unp ca-- 
enpLae nvirt on rT" | .Jutt'r. Fuf iifiLlEJHrp Twiit uhc, jircdum'r 
uibj Ire -.glil t.j nLLll he Jn the extierluienlall NtJUe. 

* ■ ♦ 

A MTSTERT ROLTEDr 

ll Wbgl In lire Natf nnlthirt for?'' quolb i Eu O&pLiiId BLnkn. 
"1 tie rr.it Ifcuw,'" tiro Id in Lk>^ >aUJ. "Hut tbl* 9g nhat 
[ iLlulg: 

ltr>li Kr'miN wrmln to iL-n lt i In Pil[ki [tm ^iLru* or i i-Lilli-ilv- 
■wEnbrr," 

I |mi i lie i|i»'KL[on nest nn(n uur tlinjiphtp AduilceLL 
''1 O" nut kwer, 1 '* -did hi'. "iniJ If ] did 1 miuldn't L»'2L. " 
t Ih'jiifht he luntteiL'il NunietliJni; elm 1 tbnl lindc lii«' it'-' lu 
1 huriilei. 

TTin EtT-re-tgrT next I nc.nglLt. "O lIlKtiir K*e. r r ' ujil ], 

■ Wlrp En rim Kutj nnlllhp; WnrH’" Hi- gprfllgtirwkp mutlr' 

"BecuhSh It Inh't wlllnif Easft.” — Aud *liuuli lnj hand 
Buiril-ilij^ 

3 Tvrnt lu (jOeh r "(> WCllIrnn Fjoeti. prap enin ptyu Eell 
tn me 

■ fit- 1 why the KnUj'n gnhi£ VT«t [n the Fd<lflC kekT' 1 

In ibe K*ry «o!lijf WefllT WM tuB IftiU BUF" 
n.il'1 be. 

.tr l*it E nnk'''t I he I'n ' JrlH'nt, "['luri 'e (ell nw ir-hp pou rink 
The JSnTy ril l Ini; luani the Ib'.rD f' lie amwiTed rhar;i 
n lid hrLuk : 

• BiTEune Hie NilUni; la rn UliL rr'ttn itiuihn tu brink." 

-Cgitrlt; An. I Ik, In ligrper'g tVeelflp. 

*■-+-* 

T UAH PHN! IAITNCHF9, CAfcRT FRQDTTCt TO MARlTET, 



Tbe formiT? LlvLnf; oil Elm L»ji:ed cIT iKlaird IkEnla nf lie 

S- r : 1 1 ■ ■ •( U'ihlilllhliil: 1 1 - > - ■ lull'll. I hr ^.-nwii.i; ■ -f mm. ill 

finL[jr ntid fi'yiH'rii bl'.'H |.j"il i :i h! by !hu u--e u( iduusure 




[tlmstiff and Profit 



Janni'lie- to ennrp the pi-vuI'-mt lu niarkeL The JIluaifAElon 
iiixiit" the tn n Mi wliLrlr l-'. J. Liiirri'. a fnrirwr UtItiii «°i 
an. Inl in I rejinmteJ irum tbe uiiinJand lw the wntenr of 
I'ujT'-t ronriij . rewr Tor Hi In n-urihttm. 

L,t fbn ^iinuLLne tiinii'-h Is h gnat ihlr.i; fur 11m iHtgml 
fiTiur-r,'" Hire Mr. Lnpue. --We etu Jotiil uji our pnsdure, 
luku ids tlii* fxmll v ilrmrit, and flTvnp we |ivi un a ii’rns'.in- 
ttJjr 49 PdnbkUf. wl[lt a n»( of mIh'JC 1 ftps'll a ml1e.' r 
git 

WHEN HE WENT H3EB0ATIN0— “.ohirt, I'e? lwrn Irw- 

tMOttllg — H*CT', *’ 

The rkTeUllet Eu wlvutn tbe IihiijIjt u,'h ' niJilrt'Hr.'.l. liavlEnf 
-UTTe-l nijdLee (hnl the Bpurt wan net en( IjeSy unhnowo lu 
Mini- prueeetieil (o lelruri'Jp light a elgar nml renil n. feir 
rlniri "T smote intu ttm air of the elufr eoera Iwfone he 
Yonilisiifrd f mill it InformaElnn on Hie sabjjeet. 

■|"imiiL to nirn an liTlhDat -onee." bn MDtlnued, nt len^tli. 
"Fining o*|wr Eonee, thnt. Ho run ponio ogn. T ImiE a likimb 

1 linC ] WHe r il mil fie 1 1 1 r I- 1 J fi [ I+. T of 1 1 L H ■ of r j 1 1 1 , - 1 1 1. 1 - 

rltlriniere. Abdllt tbe **ft» tflbt B frlena of mine Hgl 
rnSiTlnit hmn n -Iniitnf Iwllef tesuhlEnp; hi in self. We 
nseil tu rtde nat io i.rroy-rr I'ulhtu. riant] iiTuand Jn Mur 
eitCiL and wateb Elw- fettnwn nil]' m(T mLlea In n mamiey to 
mako' in osprusn iruJn Jrok ns If II wnrr- bar-htTi^ up, him! 
flifiieo bow mnrl) plnNiirn lien, mnns In In i 'im |fsi:n. ft*. 
gnrin Una tib rlflit, M Wi IKmltil huin'i. laid In a atock uJ 
lumber. niaiHMiled erne nf Inwre wlf-heliir to eariwnEij and 

E nl t'liHy. Ail uar UTeiiiru- and what II mo wr eonlrt fTioro 
r’shirr were slTen 1o I'linrtrnetlTia file irerifr. We bud 
ten titered a (nt "f poUntMi fH«|i wfltehltin '.’their, noil in- 
eor|yenlPil a muntmr if IruUTUteinentn III if rr felt oeTtabi 
nii'Ml il ennlifo ns (o tin™ riiiiw (n fs.i.T of nnp niaL. 

" Aflor wwIb; fi r 1o|l, iImtIhe trbicb we mnLled tonre 
1 us iitmr rliifi vtv i|*U J. bn t(elei| mil flnerrp ntot did rntmemup 
''I her rlilhjca n il mihiiiFimu-I In tire -'eIf.Jir’ir' hmilt. tlm hu 1 
wn> ^iiIhIimI, It ‘ojcel v UN'fced gnrKl. wllb Ir> i-iiicetiil 
lines, nml Itr oreiy Indleatlnii of arnat rpieed. Wu In'! n't 
ftiiifuk.il nur plans to a tout, iiTrfei rtiiK EU HjidiiK a nr- 
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BARGAINS 



SPECIAL “BROOKS” 

KNOCK DOWN LAUNCHES WITH MOTORS 

W lietl l detsnTmied to briny out Ihj'tt; Iwo PpMistl bargain Lasts. I had the th'lhI™ of Popular 
Mcvtinujiva lit tuiud. 1 edtclnl Ibe two must papulsr EbtPKi and designs srnl made them an simple 
to conif-trurt that isn^ bright l>ny ar man b'ISJ find the luiiJdih^ of lliem it gi)ijd BpuJft r ' tllflt is 
hath instructive Jtlld fasciiitffmg, I furninh the K, J>. bo&tfl with either the strip o-rneigu&r planking- 
Tli is atrip planting matte* wl ml was the hardest, now the easiest part of boat-budding. Hither one of 
tliL.'j'i.' boats i- j the ynimtcfsL bureau t in the bout lino ever ottered. Uolli tin; motors are justf. as high-grade 
sr? can lie built ; h*ulh include fni! TiimrlnC and olfel riml outJit, oven to the wiring. 1 v. jl] send juU a full 
dsHTipELon of both boate'nnd motora on ruquiKt. Ruutuuiber, J. aLienjliaitjly guarantee every claim i make 
— perfect Satisfaction or’lynnr money instanlly refunded. 

C> C, BROOKS 



-<fa» 







PH.LCE5,. LAUNCH 23 1 



Patterns,, f 3,00 

Kocn-kM l*-wii ITnni 1 iumI I'uHctbi f 12 M 

item omoiiiw if.ae 

Iln^ -i'J |-|i.l:.l.i:i K J Of-cklliK film Ti>|: illn r lUUlMF Iir 

III.' hlbljirij ... 

Randvr*te. hlkl'tl loim lllm liuitir, >rl i-wi, n.il l- ills), , 
I'LtllDR-j. Fuel Tank . Rudder. Till Ft iiciiI ObIIh.ihtJ 

Ni.u e Suvpvrl ,,,,,, , JMft 

Knocked DipTi-n lient, curnpletp ns ebon* ....... . $33. Hh 

|v,r C-la.LvuiilSt'Uil IT hTiL'.V:i i ■■ i i " Kilt Vi'Htrr iidil "ii ;■ 

Fur 1'upirer and Ill-lm* lltiiiltiarv fur N.tr Wntiv add. !J.ai> 
}’ni nAlvinlilnj; UmiL-.Ii.t, SHiufl Ni]'|--r;. e['.-, , Cut- Suit 

W:irrr nail .... .HO 



U] MENTIONS, LAUNCH 233 

t.uhfrtb . ,... 1 PU feel 

teDoi 44 JnnlLM 

Jirptb at li'iiv IHl IriMw-i 

Iinptb A 1 1 : 1 ■ I > i i i 1 1 > ,,,,, . , , .24 Intli#* 

]'i’|:,ilt 3.1 eiffu JC luulieA 

I <r*f| nf Wu Fur Hi Innlieu. 

Lancth <>i L'i<k;>Lt 10 tret 

Kf-a". iDL r CaiiaeLtj 4 rwranna 

bb-uuld In- f iLUipjii'il with a 2’.. ep SI H. F, j iii-1 or. 
Sinful Ttu r=iL|«'K juft Urtwr. 

SPECIAL OF : ] : Eff, LAUNCH 233 

We -wlLI wl.l ron I lie 4 1 IS ik i K. lL rrr.nn' imil rinttrrna 
nml our ¥-i:i.(ni ii It. 1'. Lyiic Li muloi for (70.1)0. 

tVr nlM -i’] I yaii [tie £13.83 K. 1). I- ah iml niir S-r.Ii.ArfT 
A EL r. OF* n nn*k.r l«r (MI.OC. 

H'i- ilIU i-*-1] j'aiii i1m- JlblitH'il hull, |ion-.iiiit 5 ,nd y ar- 
il i 1 1 I ■ eqrripjea in-nil nil nli'ikfiE 1 1 ligH mh Ijhled. fuel tank 
iiimL tilddFr i irill. h-yily no IilvihIE IIif Fiiiitne. fur ITlVUO. 

Hu n,-| IJ iiiulal] riiir |i| uinLur »iw] hIiI]' jiiu tlic tauiin-Ii 
u IIS mi i I t to nm for Jim. Of). 

"iVi- T:i:-riij cJinW' Ihmiih w II I t ^alv.uilxi-il niillR nmSI l-i;-] 1 3 . 

O r iiw in i-lUber *alt »r fW'F-Ti Tirjn-er, 




■ j_ - 



- 1-' ”• : 



PRICES, I At.NCH 234 
PaLturna, £3, fie 

Kn^H'liixl DOWU Fiulue nml r , nHi , Tii j . r -S3 1 lift 

ItEDf Cnaiiilni^ , . , it no 

l>ri'f! L '.’l i'Jankloi: ii"3 MuriJisij 1 i-LcLii-r regular li'inliur 

w the ELr!|i|<‘i 1K.IHI 

JS.iMwaiv. Iitauk trno ■! r! iniiJ^, wimri nnU 1 1 - ■ J; -■ ■ . . L.Ta 
FltUnrr^. Stunelmr Wln^l, L-'ml Tmik, liudiler, TLlIrr 

zEhI IhnilH-Kiril Klin f I SH|illOtrl . .. 1 n.Hfl 

KlIAdwil I mu n Ruii 1 1 O'fiisileti 1 11 * .lbuvu. . tUMiC 

Fur ChItAdIxfiI EJ ncrl u,ti m fur Knit tViiler ri.i>t . . . I.flrt 
Fut Viipi'UT a, i"r-| ]Jra.Fi FJs.i-iiiL-nri- Mr Knit W ater utlil li.W 
For Jinltanlxi'J lluJiler. H-liart Support, ftn. , fi'r Ka)t 
Water i'll ..^ .SO 



SPECtAL OFFER. LAUNCH «* 

tV 1 ? w i[L >i-LI yuil fliu £24,00 If, D, fVfiuie and fmLEelh^ 
nhiL niji- JtiS.iMi jj II, Iv Lypie Ii idwCiit fur |ICM.«1. 

We villi -u]] jjiii the jiiVijC' Lt. D. UmhI aild «r fOS.w 
0 IE. I". tyL* l N Bnvter lur ¥1 IS. tin-. 

W'o will wll j-O'ii tke rii: lsl:i-:| bull, painted Al«1 
n lulled, ei|'ilji[.H-i| ivJih 11 1] il,-. V lltfinp-. fuel iHiih, Hii i rtus 
■nil i'lI niid ruildnr mil II I , an Ukeei], ill I n'U'ljr to ]t’U[p]l 
luotur, fill fnn.lhK 

TV i' Kill Sii.iiilE put fl El. r. tj-pe D rauln unit ntilp you 
(in' nil read? l-n rnp fur (SsO.ch'i. 

We build 0 m'hi.' liiiEs L'Trl 1 clear link trama and clear 
cniMfi MliiriklniE. UEI'I (Akieii rlu.in n-lch palrmibeil uaLIu 
uud Ewltfc- fur trt's-li ur ta.lL ivuLur tihe, 



Ijrnsth -S Ml 

piani r„,,,M IagLm* 

Itei'lli ut IViv n UII-IK'H 

1 *miJ h ml'Hi Ijia LW lucticf* 

Iteplli m Slffh if! larhun 



DIMENSIONS, LAUNCH 231 

tirnrt of IViitur... . 
r.cr.EilL i.F ISuukpli... 



Hi.'llftliU I*.': 1 |i:a ("I tf 
Kli"iiJ't b 



l' |llljl|«-ll 'A Mil 

Sj'ci"3 J L 



S3 LiChps 

.Illeet 

12 iiurtvau 

11 Ii It. EV Muoic. 

LulLei. 1 1- -T ij"UE. 



SM Oar Other 

t l aur 

Ailverllieinmt 
In Thl* 
tu*ue 



^^Thll , planiuno 

310110- ]□ atnlglit, namitr Jdrlpp and wltL easily IitdiL to jiln-re 
'.v ItTnHii ulemnleiE. Mudc '-In M I' l'.' mul rnund" iia Die etlpes 
1 tiF.iik-a a tight ifitni wltli nut flW Wn+j^Ltr af beyrLtlng 11 ie 
i<dpi-)i nr wlili 1 In' ujTiil Till ry |i]miL, (m when rouniLlair Hie 
bHitei ?tft i-plliln^. 

We fi|f isMh 1 he ui;rlji iiiiiukiiijE toll ruudj In put en? tor 
nit ear Imiii'brf eiri'pc Ehr iKirlea. We do Iiu4 f jiihImIi Die 
JSE rlh pUhklnit <•- kbitlHMtU, TiMIrhMlI rtf ''nTUU'K The |»elrtrt 
Pf the Jtriji Flnnkins ia (M arnnii ai that of the rtfrillAF 
ji I a pH in f InaiHur if liilirf. 

With erury lininuli [-Hi turn hit W'lid full InnEiitetlunji for (lu' 
atrip mrrliuu of plauklni: iki that when H 1« * tinvlmi or 
nioni'y nr rLntr, you may h*Te tliu siri[i- USfldfi at J'uue Eued] 
jiLmlnp mill. 




BROOKS BOAT MFG. CO. 

-lOl'ilci iiilI.i™ ii. thfi I'lLlti-ED KfatEOL'Of ifuut IfllLlil ibK) 



3704 SHIP STRfctT 
SAGINAW, MICH., U. S. A, 



FliGit ifCfllJtOFl FnpaZm- .UrnbaJiipf 
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POFULAtt MECHANICS ADVERTISING SEcTlGlf 




1 li-Cl, Tamil y Mu ter Etnut 



iwlse ! hi! wimlit ]«;■ u.'iii'r! i vrli5ti'. One until prii , -' n |rj !- r WCL 

IqiiLihL rise Ihki( iiii u Cl-Uick. before duyltiflili aiirj fl&Tteil 
tut mi ij|iMjftin.'T ]in| ii l to (rlv-f It a try not tie lure nMiim.iiiduif 
■HIT auhlevfmesil. Tlw Iriibt hint M>r us- Iniek a pri'lcy sum, 
hat ull I Lnl wii s fMr^ntri'ii In uiilklpAtlllff r "n i ■ nlennanr 

rhiit iris Hi Eh Vi'e didn't full ll'Ulce I Ilf tS'M UUItfE 

when nup ilf>.| 1 1 1 :■ t Inn hub. leaebed Isll] fntmd lie liutl n 

lulls' i.f 'iiwEh! i.'sr* 

rl WL L Be Heeled i spot In tJh' Lr-r- ■:■[ jsd Iiii iiii-iihp Lit Sunn? 
ubewu Owi-ll pmlc, ±ml wlillo El HE mtilird slow nil hi:: i\iFi 
tn tluiw 1 1 : *ii. out 3 rlii^in! ■■ |k r' ii;- HjtH f SUd ‘:ill >n ■ETOfJ- 

thiu trtiiilii lif Sn road I dees far out trial tyCii. Then we? 
I.ohlfd llie >u II. jmllnl down uur fniiiiall-. buttoned ij|» 
iWif <™i j nml hepuu -lineal ding nn how quick]; wi* euatu 
rsudi n:n>l~iiiLL L'ulnr, 1]n- ke flluop share 1.-.' Jiii; Like 
Bliss, ii 1 1 1 nyj s f .iTlirr ant ;Iim*p WAS 1 1 1 > ! . vralor. 

"With .* minlirj- lug 4 1 Hi we f-tli] [be hm iifT elm 

Sin-ik .■ i: ■. I f . ii i nil I lie hv, iJ'jk'L II- II UshIi (Ini wind, 

‘n.-lilclk wa.0 LlOwJnu: a ieiiJu . ciujilil tlial hhII mill Ii Iiullk-J 

n il w5(]l II BIJip JUlL' ii whip. 

” 'Sit up It/ yr Ill'll HU). 

" 'tt'ip 5t,’ 1 t'PlLCH'll . 

■ L IEut Jt Yiksn'l nny ilk-. ,1w.i; tLint liniil went like 

n shut u-ut or :l pun. TenreL? Huy r It im fuir u rt»it 
nf WliEt*. ^IbiSuht ft if ' .!■ iifH '11 i.v:L|i>J Et Wl'DI, TC II Ik ELI]] 
nml T ftnnillng o*i the itiijpe inHiJikPluifr nil new 0 -ipktLTt'fi 
ppimc^irlttlr 1 ' to [lie ixT0,slijp, flu It went, There WH fl 

n|iififih, ah I ho pride of nnr liearls [iImiibi h 1 EmLi) Ebe Hlled 
n=iil -lmp-lf sulLLVil from view. 

"Ut 1 ?. I've Mena Ifetoiiiliiii ■ ■ 1 1 r - ■ ■ : (hut In. aLinusL. [ 

nlsn Hiwnfd his Lnltoat -unnw-. Thai's .ill. lint over; time 

ii 111 rill'- In- lili..niSi Him MhliJi'Ot 1 nllh :-!■■■ I3in Lhh'iI: r'h:il HlUfl 

iiTor iiiat trtH-'kPiatt'H face tbnl wirii^r'H iwiminx wimo 

kill nl||i[ii,'i| III III IIII I'ltril livo-Ki- 't^ alHl told Mm (6 loci*] 
ull h!-uiiL wliiit ho tin'll pr-on. rr -• LhfLtok h’m.' Frete. 

* * * — 




'L'lw strot ItroliiHi t "rtoujiDf-iit 1'bD Pieo]/' Trlilot-i TenilfTnl 
Hell jfitiH Bfevlrv In i-iiinim rSiiii ivlrh il.i> iILkiumimiiip wronk 
hf ilia' -Iti'l'lili" ■Ilf-' Inn F l-.ink nT Hi'llmiil a > I'n f it >n ±pu, 
III 1 1 > 1 1 r 1 1 1 1 1 : . - : 1 1 1 -. | ‘i i -|H'! h-l !n III ‘ i ll hlUty |Hlin|jllltf [unu >>l > 
i»t wnli.'T I'll -ii tiilii'H iiHle-rn. Tlw ivatM I- i , -.iiii[it*<L in 

lliT'iupli LuIil'h In 111 ? t»iw ■-( the h'\it himJ) drLvfa if.it 
tTiK'iiflb l Min s In I In< sIltii. rt Is 1 ho jirr-KiunF of lli^ wptE'P 
fciroiPil -nnt a ml ttm eonlAMiHW' Lr tiifH-m wlili f/nici |k>e nnifp 
tiltruhlM i |ih| ilfiir- 1, hi- liiint nimfld ur n ItHHlttnEe H|ieed — 
In IIiIa IcihIiiiimi.' Si i.uU-s a.n hniu. 

'i'lie end cm ivlili'h 'Jrlei-p 1 he ■■I'ntiLfiipnl immp Ills no 
rcrecuSiii; senr hut Es nMuj-s eunnlnp oni ttm;, IIlo cILnx- 
thm or rim Sh'mI ahfttil rxr *M$rn mctmLItil lir tiItk 

|n Hit* il n-li|i i in" iil|ii'n, The uti m i ri -l^tiijc viilrfH t*n tn? 
wurkt'd till— r [Turn (In* Hull* onpLrie n-tn or I'jr I be tiow- 
mveSiL a l tlw -:| I'L'rlnp vrlieel. tly iDUTlne one- tbIti 1 -. ceil;. 

L*ii' IP'Bt fun lie u:ii'h' to linn n~ni:ii*J re tire a-e-ulfr. niitl 
(.■iL nJnnys Ih- Bletred jii-li in ii. h'firlj' of r !n- t'li! Ii-r. 



TttE a«ALt| ’ [OTOF- KO AT. 



Tfieif* erf llie Hu(t* r Kjinedr, M'n.'LfC'UEile aniu.ll IhjhLu thmi 
In 'liramLT dot the dorfnt+ of Inteu und rlvem trlie-je peuple 
ure ri :ill.i' qritl' nj the fiilli-.*i uiiue.i nf enje^meai froru rln-Lt 
unrSiijj m> elinph; lb OfitMt Icm Lh*l i'll Ihttmi L-ik tint Ihem. 
HIIhI Vfi; |h:h«psh|||J H|ifi.'i] HllJ KiWer dWiUgll to Htl 
llu in mijIitLJ v u. .1 lii Ll f dlpulnei] Inj' it it"-, mid |mifes.- 
nlrniul man. In luft, their mlLty Se byirIe Hint on ittm In 
IlifriL' duys thinks nf uvnilns uir rent Ins a '■nnimer eultnjte 
m Ihp iv ii ti-L' wlitn-Mir pnovlillrig hltiir-Mlf wlili rlilh .‘njuvali-lii 
men ns nf >n IlSur «ml KfUlliit alnmt. Si|TMll* ttlltl Kiidil»Jl 

HtLirhiH hnTf Ilia LfrnnrH for the Hi lie iuuiur Imni, wlili li 

'"in nlwajrB rirn to eLteltiT In it few mlnutuH, nml Oil InU. 
duj'B ivlit'ii lliere- H nn n-'lnit fii Llie solL luAitH, llie moLur 
S*i'Dl H In rente St iJneiimil, mnktnp 11-s evrn liteeze- tur 

its tiussejipf rv. who, eoiuforlAhly felted on soft ciubtuu nr 
Eii t'tiii Its, iLiii] tlif tyuliinr >[ki[ l> IteiUMLlll Ira liH^ltc. enliireel 

rUSinpiy. 

Thjt'Hf InnLtH huiie mil the ■n.-nj-* fKuji ll'-f l<i-fl. finldh-q 
Mint limiting Ihjh t. ine-Lun iiK*datli>p tun nr liiref pHMr«]pera 
und cOvtbiK only Jfcr up, 1o Ibe 3i>/vn[ern WhjKb tultp nit 
I up UHjiudly fur SO nr riure pfei|>le a ml iLrSte llirnojsb Llif 
water ut E "■ ni lSes ad I: nir. 

’Jiii' bout Ulustrited Ss ]1i ft. kuip, -I ft. Ii In. Ih'dhi. 
ilriiivs 1C In., Hi-rirx IH petsple; eiA'eil. ($l*j niJbes nn liner: 
lieu il it- lip. ensLne, whteli rdpo pniu]in llie. bJlpi.' water; 
wi EqliSi 1,1010 lb. worn tiitly f2T '. 

-►■ * 

CIMMPIOK HJiREBStAN OT U. S, WATT.— Fierce t.. 
tibnuiLL'n, wild dimn Lie oliootlnf wltb lll-En. suns, is ibn 
oho nation Ln:ii Lmihiin nf Hie r, $. iLivy nllhiitaifli but L h l 
jm-ii-- "hi. [siitLiis -In' ii"* yfiirn lie in - I'l" in i im n.is.i 
he Im- iire-lsn It3y iinr.i sti-d uuirc luniur- than- uuy uilii'r jmuiik 
irinD uf Lis V'.-iLs L'Ttr uLntLned In so HLrurL u lir.if. He 
tji'Lils tbu iroiJil'a recunl as it t r un ihiLuUt (it lif-ln. romh> 
a oil wt.Lle on llu '‘A iHlimua" iluploe 13m Lust tnipet prat:. 

Eh-e for win-id reffiTiiM. wbkli imiil Aneil 5H oir ca|w 

Crux, Cuba. In* wreslei! llie rw.tril fi.nn Hi" "WLf.:.:-rm|n’' 
liy brltiir 11 sI-iLh a. lid uinttSue II Ml a ih nilh ihi m*i-. 
Lia i'll shell wetirlied l.LOU th. The h'CSKl the "WEMSOfli” 
lie Jit wax for It shots Id 7> diIii* li> sit. 

AlmnDun has hail it eeumikhEile eurffr. He Is lutaty enn 
pt'InleT, List elats. uhd I- (.ne ef U men. In llie entire 
putt, h’n;Liii][riiC riftin' rs . :m| lih ii, nil" ha*' aitnlni'il Ln- tLe 
C-iiiik of fjjfifpt i in i h nn: ^n. Thl- I. a tieiw uaDk Teeentlj- 
rtfated and TrliAD <be hiedidij. f*'r It Imt¥ Iwor yj'int Sli^itiuHt 
will WwliK! Hue- lie Was ul>iv 'hie Hf the IIVT tea Id ■< 
HI idea wldch nun the natJijnnl Lrmhy fur hiarksmnuifhJp 
HinteKteil ftir At iratnp tVrry rteeuty - . 

+ 1 




SLA GUEEii CABIN DOPY. 

ThEs lyipf nf jHiwer l»it ll^^ dnae diucp p reliably lliu.li 
nny ni ho t m iintmliirlse lie n|p»t or jacmanjr. it 1» Beu- 
Tviirthy. Ilfih-t u# iLtiitiieIi i luei:sii'ii>3¥e. nml HXiinrieiaML' fur 
nny lilnil 'if eiuls-ln.c or knneklnw abnil. Tl* lEltiulru Lloa 
slii-.n-s the 1 MiipmiELa'"' lyUh Jirr teniliT muff ll' ritiupped oil 
1f|( of thm ehtilb, 
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The Six Points 



1st— Speed 



2d— Power 



3d— Fuel 
Economy 

4th— Ease of 
Operation 

Sth^Appear- 

ance 

6th— Cost 



of Superiority 



A 4-cyIUider, 15-20 horse power Sorlppe Jwvo our speed boat “Ecee' 11 
nearly 21 milt* an hour ; and tins Sif-toot tomi-epeod boat, “T. D. 
over miles per hour, 

We guarantee thcScrtppa Motor to develop more power anti eontmnouH 
Inmt work |>er pint of ILitl thftll Any Ollaer motor on the market (ami our 
coumldtti factory Stands back of tbu guttrAntoo). Et>en running normal 
H. P. everj engine wo bnilu m njt develop morn hOKO power 
than rated before leaving l3]o factory. 

The fact that si. ■f-eycle motor u«s leaa jrsisolino than a 2-ryile of the name 
Mtxe Ip unquestioned. The Sutiffi* Uses less gasoline than the average 
4-cgctt angina. 

Primarily built for the novioo as well a^ the exiiert. So aimple your 
wife or boy cun run it. Starts without cranking. 

Positively the handsomest motor on the market at any price — non* 
axetpted. Highly finished castings and all trimmings polished linua. 

The Seripps is not "aheap" in a money *nae ; but fuuk«avi»? and 
long lifu considered, it really Wats JesH than any other engine on (ho 
market. It will outlast your boat. 



-Wrllir Cud ny Eor IDOIf LiflliloJ- 



Scripps Motor Co. 



602 T rirmhnl! 

. . Avenue . . 



Detroit, Mich. 



opy righted 



material 



Pfnrtf JJck}ei,ih Pabular IfefflioiJcff 
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POPULAR MECHANICS ADVERTISING- SECTION 



BTILUirr. BOATS FHOK i'AFEJ; EATTEHWB, 



It 1 m ah pMieSItal J or uae finuifF with tnnLj to UuUd j 
hc-nt (ruin il W( Of jM [l#rn.n, etutLnf; '.eiljr a r#m 

rhiUa.ru, bh It ever w*m for I mrhb]| hay's mnlTier In hiillil 
hi m ii milt «r cIuIIiuh from pn tier its koliirllt Ht tlH' slur#, 
in. fuel,. i In' flmnws *nr- nil In fncur nf the «.uu |i 1 h 1 h-;I hoflL 

be-lopr b lialHlrHiiibii fif-* l-<-l:i frf fiil.i— which the nrli...;.J sur- 

IDIIDI9 nut ill urn/ H HfrF 1 . 



gFEEU'T MO TOE BOAT EACZR. 

The- ravins Mint ihnwn In ttsLn lllim ra( Ion, hpPt for W. 
11. KitIpjik, of Ue-traLc, tun a dy-OTil of 2u,11 iiillea ftet hour, 
marSi. In I lif [hrtMlr Molar Bonf Club m-Per Inal us’-S-l ■ 
The lAit I hi i»L|f 50 ft, 3 lr, kniE- and 1 ft. * ln r whjf, 
flflij lj'| 'H’.l with ;l ^-crllmlier 3 Li-tip. eugln#. Twon't? uiJEmh 
n:i tour If dii HcupEluDRlIr *m.i! fOivWlntf fur □ liiiui nf 
dur-h sin ±LI power. 




The W. C, Surlpps Rarer 



TH# Twin r pip#T |.:i i n-r :is an- sn complol#, eoTcrlns t-TETjr 
plee# r>f 1 1 m ih..(- hi iiit mtt frum keel up, "ini she m iphm-- 
flOPs sre So nlinple- -sml iiiiiln, Lt Ju ni> -wumlrtr IhiiiL buil.ilere 
by ill# bnndmlM Siht-m; jjiruuF up nlJ ot#t tin- isumlTj, 
lie- tllrruElvuF It'll wtint iniVnil eueli [iLr-ro niH|-ilrvM, awL 
w -hi L (be ■•lin-'i , n -mm- of the- (scuff utimi |i[ be. 'The paltcrii 
Jn then laid no (be iMinnL rc IhnU-r. anil Hnweil or out lo 
the fhnjir nut) oIec of tlir pritlern. 

All ihe wnrls ran lit dim# I r : m 1 1 ■ ■ 1 with ordinary tanlx, 
toil la ft-w rnac-x On rim rumple-rod houca rnr L na murh ns 



WILL CEFUJBE IS BOAT CQHSTTLUQTEE QF HEWS- 
FAPEH.6. — ibHiftiu if, .T:iininiiii. n former Hirlt-m. rloer 
cmrbhiAh. la rolled lii|i iwwesiniwn'. both will If mid pink, 
frurn nil jiHTlf of Ibr- country, with which. Ito iirn|M‘«i , i' (u 
mnatrael n 'TuIkIuf mIioJ] fu vrliirlL ho will nMmnjil 1 c rnw 
fi"i?i til, .IiipuHlIm'. t'Jn.. to Sew fork, ponsr tJmr Ibtf 
rjirbip. Jin' Mini will ta »i fl. Iimif, It In. -UL'e-ii- ami WILL 
hi V'- ii SS> In. t-7-ars’i. ft will M- formnl In n rhiilit, alnnt 
mi tblc^Dr-iwii of tlto ne-nwapipr-rx M-ln^ rampmud to fonu 
a bant null f-trcoip tiull. 




.Motor fkml for Salt Water 



th#- firlplit -rliarsesi al 'inr wnitlil 1m Jnr i-Ti3ppIrvE n roaify- 
tillllt In.itE, my, ill rn.iUm. |i. I lriH[:Mi:v> [tM lilLtlillTd 

it# *Miinmiiriy an# ip sv far w I i*i ever tlrff mnt. Dut 

the anltlMHil KilJsf*utJi3+i which nuiMi'H (i, in' wtni fiH* 
Bd.U*llji' fnilik'lied is'i'H'tbli'r liwfu] n ip I cndllhbli' wifJ' IlM 
Own linnilH Ih n rewnnl wlilefa irvou#,!-' cun iii'ht yobdiftfi:'- 
Ifor theie who lire lr» m Ii nrir. cr who tin not «:i rt- to rla 
m much in Bruin L wurk.. the tn m'd-Out iihtM unn t* tkiilgbC- 
wlilata rcdun-» c liu wurk t-u that of anroiu I iJIuf, IIuL^iLhe uud 
ptEntLus. 

For rlinw- who tmlLil uwlor tMHitn — nnd JtIm of yourip ruca 
a w luill- l in ii (hair own motor Mintn n«iw -nil th# l.anlwnro, 
onjilc#, ppjp#l]t'T Olid Its gem 1 1 rig can i # henught f/m.i mi? 
one- of unarcy lirrt-cJnMM ni«nu Caftuhrm, who firnilnh lh.iiii- 
lilrl# iflirLtlunp for InHlalthiF, 

Build n boil, anti luabo wcinrLbhik wurtb while, 

* * 




EJTCLIS:-! KOTDE BAjClSCI BOAT. — TIL# 'Ttniy Witch."' 
FUown In [Ilia llluM rattan, M moe «t It# Karat tjpra nt 
ehfIIhIi itiotar fhclttif l"i*i=t Ii l» ciiiiipiivil wlrii a iwi iiu-, 
Hl-cyllndcr motor, 

*•■ # # — — ™ 

wiBriEee fkom wavy jmspiial shiv, -rtw ra P - 

tabi-nirfifTTi: L, Wtinfn All |bnt orr-ltoinpat m. drrt T" 

TliO hitcMn "'.I fa.' hli I *11 foil wcTtiCkAnl. ilr. Stilt hit 
ttmiTHdi'M in >t bl III nut," 

The CHjiiuin-HurpHon; "Whn In the iconiT" 

Tbr Imlomc: " 131 k nimr 1 m I>ibio] ItSb'T. MlT, rr 

■‘banl'T'l luirjr, eh? Lat mo kcc bij- order twak- Ye*, 
rr’. ItnoIrL Ella? win li.tyr- to iLlacLnllnrd. 1 ' 1 
J -IVJi H r b*a h# -il i : = 1 1 ■ . sir:- 

"I anSartHl lilui not to (ah# * bail until clcr™ c'clwl" 
— MhtIdi- SluTliruf. 



C-l- I j Iri p i iUuiLi: roil fo. 



UOTOft BOAT FATTIBKED AFTEIt U. B. TOETEDO 

BDAI BEBiaOTEBB, 

TI:o K|i".inJ tiamrl clnry rtinirn In ilils lEtnxtratlna tiAs 
i>ii Lf urno-d after iha t™ of Noe Attapt-ort bj- rbe I 1 . S. 
n*Tjr for lorprito boat ilrAtroyarn, adiL tun crontfai * ttVX- 
iii'.'r Imprrai-liHi. Tbls tyin 1 of trial aaxll.c whi iImt-. tli# 
banphoit u-ntcra, null I:- IniHi In STi. Jl: ninL gfi ft, l-t'iiuttlm. 
I.'miL chlefl? 1u *iLi water. 

1 » t 




CEVIGIKO CAPIW LAUNCH aq TT r LflKO. 



Thr trla-tiHihhip imilijr b>Ml Shown in iIiIk itliiHtrn i bill 1 * 
n cniNing rnfilu inimnli -I" ft, orcr nil, tier beam l J - B 
fl, fi Sri... nnrl ilrnfl It ft. The jrawer oitaLpmeut b a SU-bp. 
J . r- l- II 1 1 1 l-i - 1 - ciinluc, 3 it,- 1 1 trol furwar\l. Thr onsluc- room Ik 

ri'll-i'heil I - - 1 ■ 1 1 mr 1 1 -n kIIiIIdh 1 j ■ : i I r I L , Alnitji^ : In' (lErlllSH iif III! 1 

cfiFluu room me two nine tetftis, 

The rnnln (uhln I- ilrraini with niAlrjjriny Oh III# ■' ;i(hW# 
mid with wJilfr rnzrai'E uinl enaluoRunjr trim On the III lor lor. 
It Is -: i ■ : ■ 1 1 t 1 1 1 nl friim tlic jjatlc-y .m l owner's j-tnlcroan 3 W 
mrrnlnH iif Kroon inw ullk. The flsiller Is ■ - 1 1 i L 1 1 7 ■ r- 1 L with 
il 2 -Iiiitiict o|L Hl:av#, a anile? p»[S, and a Urp# effrlf- 
eiB lor uuih'r th# after U#rk, ,\ H-ft. «Uiea* dor? IH cartl«il 
uu itaHta over tbu cabin Jur-t baek of 1h# mllltatr maat. 
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Pioneer Perfect Frames 



1 



are the Standard 
of Knock-Down 
Construe lion 
the World Over 



Y OU can build a l*>nt like t.!i is 

yt ns m il n ill l Pioneer Perfect j 
Fraiiies — the tmly fr^ni^a in 
wlii-cli ever y rib is bent to exact tibape 
and hoveled for pbuikmg, ^tem anil 
idem post rabbeted^ kwl, skeg and -pipe log furnished rrnmplm', lion t mid per- 
SUiineiitlv hi.-l i-i:> d ; tin: n tml<8 ffi't Up* trllial ami tested by our skilled IXKlt - builcii: s>= 
before lving knocked down fur shipment to ymi. 

Pioneer Perfect P'ramcf? save yon all of the hard part and hi-o- thirds of tlic 
boat-builders' priee for a .vPiifbjp-. complete boat. Remember, iJiat with every set 
of f raines we I'nriLish, absolutely free, plank patterns and detailed ii is L motions for 
completing your boat. Each piece is marked where it should go. Fmj hove 
merely to assemble it fa make \our lines and model perfect — no problems or fitting 
— no chance for mistake or failure. Nhi boat-builder ran furnish you a better 
ljoat than 3'f>u (On build yony.n-lj from Pioneer Per fed frames at a c.’h ':- : t less than 
that of a "cheap 11 completed boat, though it is not fair to compare (l Pioneers' 1, 
with something you don't want at any price. 

Now, to get your boat in She water early nest sea win. you should ordfer your 
frames today — on the easy-ptiyiuent plan if you like. Set it tip — sec the simplicity 
of tlic Pioneer system. Tlu:n. if you have not time or inclination, if it seems too 
much labor to buy the rough lumber to finUh your boat with the full-size patterns 
which accompunv Pioneer Perfect Frames, or, is you do nut waul to comp lei t: 
your Ijoat entirely by yourself, write ns regarding planking, decking anti fittings 
necessary. also hardware and engine— everything necessary to complete the boat, 
just as perfect as our frames, and at the same iW r price, IW can do it ail or let 
ns help ywt. It all depends upon vtiwr lime and. inclinntiart- Py securing the 
frames on the rajty payment plan you pa v rnr your boat as von build it. Write 
at oaco— TODilT-for FREE booklet telling how to build your boat either j 
Ironi Pioneer Perfect Frames, Plankings. Fitting;;, etc., or from Pioneer Perfect 
Full-Size Pattern* nf every pari . On .send 25c for big 104- page 14 x \z boai- 
builrlerfi' book, over 300 lllustra t Ion s and all you want to know about boats, 
engines, etc. Money back if not satisfied, 




Pioneer Boat and Pattern Co, 



(>H jlmlari o I i h £ 
Rn»1 SyM™ 



Wharf 224, Bay City, Mich. 
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BTEEHIHG AMD 8AILIMG BUIitHv 

W Ii."ei nii-i-t Iciur oriiC im nr nearly im, niter yonrso <o slir- 
boutd Mini hh on port Hide pT inner ''jbw], Fulinw mb 
rule ill iif Kill wlioEii'vtr bulb Hih- tlchb 1 Of «naf]irr viwb >-1 
ii'.- t I r -1 lilt 1 (omaril '■[ the beam. 

When rronslng, tbr pe-crH-L IihyIdjt tin* uLber On bur star- 

1 >.1 i 1 h' 1 i . i L I lei-ji due ttl Hi-- wny i-f Elm other. 

A JHIIL^r VOf-H-l >L:ilL li'i-Jl "tit Ilf CllY- KH)' Of II f-:lLI lLi|, r 

trraci. 

In Jiarruiv i.T.;i:ii:i I- do- IIOl Off Ft (the h|ii| p*k» fllsocliot 

Tl'IHl. 

In :il I wMibcn. rxeept itf sperlduif. the fM-lluurlng will' Lie 
signal* :h.iil jiiilleurn ebr oaur-hro mint rod herein. When 
i hit It Ijiij- :L 1 l; 1 1 ii I . answer with Hit- -.iiim 1 slqriiiJ. 

i | i:-h |ii:i> | iimi'm is-- : | tiui dlrwiiiii: iii.v edarre In *Idt 

bO-ll fiJ. 

Tim bliOtfi ii.iM.ii. i ] h.Iu dlhrrlLiiri iujr mii no l" |h-f(. 
Three liLititH dii.-u.il _VI y englm-h are (nil -jH-ed ■uteni. 



Hill I I-:I. ri I- I. :i _ ■ : :.l -. [liii-iknil in two layora a iih i*ii «»!« 

LwlwOwli, «iu| |x i-e-l (■ |iu I lj: l and sc-U-rlitlitlu*. I( la- illvMnl 
bilo y waler-Llght ooiujmr I m i-ii i s lu-Low Ihe iK-c fc . hlled 
wllli h-.jii.vt u It rases. 

.% IU--IIJI. ',i cylinder cusuLlru- *aigiil#-, : ii--:.lLN-.I in ilio 
:M i.-i Oil ! rr .ii uiri ni« III, cin-H n >|* • I nf Id', iiiileh |hT lumr. 
wllli 030 r i ■ v i 1 1 a r I ■ - ii - Tli-f t-MitmlH lire w iiTt-angt-d urn Hm 
uutsLile of I lie n -iii iiiirliiinit bulkli •■!. in ri-rutned boxen. 
■Jin i ill* mu lor run t-r Tenthly lUiiiriiigLid from 1 1 - iiuESIdi'. 
w'litsi il.i- fiiruiu.rtinr'Qi I i - 1 ■ ■ -n - ■ I wiicor-tJclit. A find -.ml. 
nf 1 :i.\ - nl. eaparltj I - Idoa reil in. tin- lower li- lil jn>i for- 
rror-ll Ilf lliu H.iniU'rt.Klflnl trunk. »IHl ml H'lY II IhTJ - lari lJUlli. 
btddlhjr 25 gnl.. I;-- I'luc-ed uniter I hr liirtleback ileelf of 
■he- forward otsuiiuiTi iik-mI, hit" which tbr fuel Is pumped 
freon [ 3 ii- inn In I'.iili im required. 

TLu- I ■ -.li is sn-rmL liv * -nrli'-e]. wlileli eon Jn> I lumpily 
llOtll'Ill'l! fU MIL rill' Jljlhll-U SlOllHl III l*Pr tile HEei-SMOg OK PS 
•AFe E-I "ho iisi-iI |ii I mil ivmii liter, ii lid llu* fmldur triced dp. 
T li- - I- llI>p TiL-f with liirutuiJI, muJnuifL sail |IL. 




I.VlIII l.'lj iHhlUIZ. 1 1 - L w ki. 



Com mod leu 3 Cabin Cruiser 



We-vor Rom ml s. ri-TerRe or cr-nns If liw.-fl'rta'Me to 

hi-h-h-pL afjv HlunuC or It liio snnie is nut tiiulvrsliwiL -tuillXl 
nut h<!Ki thun fuor oil- it nn-1 r.ipli! Iilusis nf III* whistle, 
lit IliJu cut* 1i<>< Ii resselM shall, IT rerpilrrd, rrituut hpe*d vf 
h 1 1 1 1 , i:r n-wint, untpl pn?Jtur »iglia> > - um Bt'-un mid iiu liT- 
BlftlG. 

IV liu™ alaifn'iHotilllg a bend hi n diHiihel nii.il i-m- iniiu 

LJu - I . 

(live whistle afgimls only when In sit: lit rjf rilgTiiiluil n*>i- 
srls tty itsp u-r ~ 1 1 lt 1 1 1 . 

In thick went her w f"B eumdftlntm. kS yu- f-ujf riBiniN 
only. 

[ si h I eorr sl.qtiiilt to l.o siY'.Ti Yrlieii usslitnnre Is Ti-giUrc-l 
ftijfil otlior rr-K-so-ls or from rimer. 

In lim- if^ptlmo, n eHintLnunua mmi'lLng wltli nnp r.ts 
sljtrml ujipahit'l*; tiring n qiin ur hIIreiiikv lUgnot i-iiu-lor. 
Inq of n hi] i im. re link -Abi'l dirtier *Ii-yo i* 3 h-|hiW 1( a bilk W 
Dnrthlng n-si'ir l-lti: L" H bill]. 

,ti riJfrlLC, llmors urn III* iv-j-ut; a-rin II niim - siiniidllipe --( 
iiny b-q si^uni u|T|M.riliih : llrliui m l-ii»: r-u'lieLh Ur shl-tlu 

dr.-! i in- :■ r :i i ii ii- iii slier! ir --•••.-• I - -Hiuirle'p --f tli. 
Jlnirli HI, Gomtu-I, ftoen-tnrp .Nellonul Ah^vlntlun Koifhii- ond 
Hunt MHnilfiK-rtirvrs. 




CBJiodiBit MolHir* Lilu Hbaf 
MOIOE HFEBDAr FOE CANAHTAN *i:ftl F ICE. 



Tiro f'nnnillflii l.ife HaTlTHr SrrYlec bn- ailoylr I eLh- nwiEiir 
1 1 fi ■ i-iiii | Mlii.'ivn In Elio lilnsIroriuiL luntnusu nf Ilh ad Yu Iil'i-iJ 
n ml inriivlli'a] uiiiillili.'H, II lu Ibl f|. oTt-r nil, kns era £ ft. 
1 l/il In. beofio, and fb» hiiJIi ul lm»l t-litSiv-lp Hif tiiilb.-qiiiip, 
fllfltlH'd ivLtb gnu nietiil . 1 1 1 - I o p'|vr. tw Ih-li In-liiri per- 



PE f! A D U ri Him &a-Fi. CRlTISEflr 



The 1 'Flfflrcttn" le n 55-11. eablM HSHifo?*. wttrfi In 
hlj^i, EjmislTuetluB. bim] In apjHjJntrru-n.tn slnnmi u lilklL Btmid- 
ii r>3 3n TiK't> i r E^mt PiiiJ-iMti-. ITi'i- i- miil l> iii fi. o.inl th** 
IJWIT u*jiil]iirwiil i:- :i ' ■ i Y I Irulet fl» lt|i. eiiKiiir. The geo- 

l'OL»II 3 ■ iM'll L'njLiJl^' mftnl, Hli‘.'ft'lfc III Tin 11 LI lU^IXftl l‘ CI. JH In- 

enri-il mmranl. J lit- lint-Kur fiTrnnpf-nn-iit prurldi'K nlw 
il Lrrq>- uinJ i- 1 ■ i Li f- ■ r i uble "iilun- Tin- J-ilm-u Wntli Ln the 
■ Iililii:- If il 1 . - 1 i ■ !. I - 1 u^nni|ik (if thmt nmH|ru*-ikm, t*lcur 
fin ii-lii--] i Li i 'ii. h- >1 1 Si n-nn rler-Rnwed ml :m-l mahognnjr. 
The -ratlin Is uttTii-rtLvuij lumltilieil mul Iy ISiilii-i-il Iif lUime 
Ullilti The HteprilMr kruf So bondlril either bum I lie- hrhfqi* 
iteel or fh.Uin tlie ffaeward CKMii s|k-olilii|i IuIwh ■t"ii nuul- 
Inyg berth juiluth with Ebu etijdlU rnotn. The eHiuhiment Jn- 

Cliidpn an i-tr-cIrLu light pliml, rlu- leti linnil hlile 

i-f ilit i-iLijIiu" ri>;m IILnuEintii-n. Tin- K-hder I- eorrleil H-n. 
■litvlco. Tin- KEore-li.t i- i-wTieil by J. II. VelKli uinl J . 

'Ill tribute. Of (in- MIh-'h-hJimI! ■ k ni. l.-.uiis ttullwiif. 

* » + 

SKIT'S- -gTCirr.R Cd-treis TO KING. Tim OOptaln Ilf 
ii tieiiiai-r liSihu; jielWee-il MaFn-Hlr- anil .Mrlt-ii tellu Lbe 
fulloivLiiq -l-ury im ilie imw Khiy of Sweden: 

It hapiirarit cm me f'T CkUP * rn-rludltal (rlpr to EerbU 
wberij- Bln- en-.wn prlneupi-.. eihw i/mvii VU-rrirli, une-l tu- 
nHoii'i ln-r -winlem. They were iriin-llui; lin-i-k, hut 1 rL-eiiK- 
nlrvd lilni as l hr- e-tuttii nrhioe t'h' I nil aitil rtalit io Pirn 



(ITIliP jr-'iins 

li 



■flit- i|n|-: 

"YOU aro 

"I'diuw I" lie rop-lhiil, 
m- It It m.y Jiimllc -i I ninh. 
r-f my naiLir. 1 did 
ijuln.luillp, 

"HYtiiMi'utli'T 5 [:iyt* job are a tflniiYe 

miiEvltEiS." 

-Hr. yi-jl-i any gwai-grauHlfuther ; 1 am 

flw--|i , ij- " . , 

"Inikoiir And Iferi yt-u hinrts tli.ii you tin re muu- rela- 
tiYi-h In i I ih- Tii-isJhlu.rhiHiii -.f MHato-llb.-^' 



In In- nil ailuilrnl." 

'-agt. .,.r herrlru |.u« hull iug i" ilu 
I wa* maul* an ndinlral oil acuuunt 
filled 'JlnmuHlotle, - " lie ailtli-d 



Of (lie great 
0 F'rSn-ru- uf 



uilIM- dip. HI range tu 

in iii^ iiouoi.rriiis . I>l i a 



■-] ktiOw, and will ]i>-k Ibelii ■: ;■ 

■ruy. I nuTer ii- ■- c u eon m I n or mint 
i i‘ Murp-IM" " 

-tVcratll poll lLtlf. Ill Ik-.' U t'.nihln rigid I ? 

"HTt. thing -n.- mill Cl Ye did rren Irr iiU-imuru 
TIM- ■-.( I ii went 1 c i risi- > pen Line m ii- imd •: -.Ih-I iS-wi 
I niu ilu- h-iisIm- tihjiti. "th. iiiiidoili-, nuur uji iLnLek. imd 
, I ■ r uni Iv nil May nlHiijt ll." 

Fin If n liilnu li- lnh-r a ldlP. t»«.t faeeil Fellfm, naknt tn 
riio WillhE. i ii ■ r 1 1 h ■ 1 3 onl of "re -"f ll".- hiHH-lninj u, 

- 1 ,t Menl l.fi. " IlHirwIerud Ete- ( ipliiln. ' ' fii* rrmiltoa It-, nil.™,- 
m* i ii HdrmEiiee M- reyal hlqlinrsd, iliu Prime, of Hwi-iLen, 
P'Uiy f +-T-- 



ELu Tn-c ehont- tried 10 (p,.| u Jt-.clon wllnoaR In Ctrr 

]mh hli-.i nf a lioriit- iiilnitnlni-iK. "Well. ■ uuJd 11n. L witfiei® 
olin whr ii lyiiie.nl Svn Elia; limiE Y iinbi-e. "t Hhoiilit wp 
that a IrtAb wlm llmUglit he'd Inf I Ida Tfatri! 1" Innn, and 
Kcpc-U It rrnE'u hk pHH-ket In him If liv'd liliH- In |p.i Hum und 
qyt Ie. Tvns a Hr: I- nlwnt-mtuded." 1 
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American School of Correspondence 

CHICAGO 

-COUPON- CLIP Ah'D MilL TODAY 

E'oji. iLectL. 4 UfS 

i’.3iifir:(iiiii achsil el" CcTr«j'*nc.«r.c-K 

r ■ ] i ■ : i :-i ■ JmIiiI. iiXJMt-JH 1.1'i l 'iSll . flat sel i:jJ’loTli il liL 
41 Textile Wftffk FREE Tiif J5 darn' PihEn1iuili». 

1 if II] huhiI Si it IlliJn fi ilsi.t-H Si * IVe*- 

after will I I Iwe ■•n >>l 1 HKdfll prl(*i Of 

Trill mrtlfF j-iju no tor Ilu L LkhiUh nr yciiir i?jr- 

pcnBE-. 

7-r ri ti i ■, L _ j , , l ■ 

A 4 ] I L fCT- Hdi.dLJ_IILdiddllLdddJII.dddl.lll . . ■■.LBdJJILL 

Oceupa lion » 

idinplvfrr P d d ■ ■ T P d J Id TPBPdd PPP-dd I LPPdd ■ ■ PPdddd r ■ ■ PB 



CYCLOPEDIA OF 
TEXTILE WORK. 



Suxi'n l-iree iviluniuH: liuurol Sn half TOil ILtapJCW. 
CKiiliLlud c-Tjirr-Lilly rm rbr Tex I Liu MarmfiBluL-t'i-, 
Hiiiit'iLrilrrul'in. Mlliis .ipiTii. Ikr-MRiiuT. CTrrPwr 
Srii'iid I LmfiiI and Cleric ns.CHHF ihkim-. 7x111 Jul'Iutl 
iLd-V'iinl mllTPlr ti» jcimil, miiiihI iin.pl leu I tax Elbe 
ihrnniLiiiliMi — iiiImIftI nit iIiim quality |d.|^T Jtnil In 
ilexdl fur hwl.v hpffrvIKr— ft.ftrti Ilium ruthin*. 

■ I In [.'Til ini 1 , fwraulap. p-Lly. (o ’■■Inii'llfy S.IM1 llivVniiBb- 
|jr L'll.'Jllbl 1IIL' IT-Xl. II BUrUTA t'TPJT rtWIfHH In 
cViTjiHvr inn TLlrld Id-KiUd- n'ni'k. fr»m till 1 tii v; litre n> 
Chi' |Kirk hif: H-isH'. Tin' ■- 1 L'j ■ t ■ Lf - 1 and iDiirit ctimplc Lc 
HdtUlft li nk ?et I>|.! hEh-livtl. 

Special Price ,®r 9 80 — Regular Price . $ 42,00 

Fxfce F#r Tin Dh^-S' Ejunnriaait-Bhd Wf fitr tlie 
I'xjjroti, tU'crl taAli xyIIIiIil llvu dnj- ", aM K " 
month until yira have link! iLli.SO, ttw j -.|ii , i.IhI JW 
day Tirlop. iianrldLug yea core to Icm-ti the lHHifc.pt, 
Wr UHlil fur Mli-Ii- At NL1A ^y]ii[L>'. L 11 Lbir lit- r.-'t 
iiillpt yciiip iiei'ils. 

(Tifh-TE\TH. 

Out Km Flhfre — rti fclriH! — (’rtnlluif — Comblnir — flrw- 
JnL 1 ' — J,< lii|. r *iul J-1 ii]i.p SixIciithia-'VVi.iiil— riBHHHlint— 
llcrrln.q -Woolen Cnnl Iriir — Wvmled. t'nrillnir — W<wl- 
fn ^phibliiir — XVnwteil ISr.iwIrq Worsted t«aiLiinlii|i - 
F>]t — 3|I'M"1& TMIitiih — — DAC fcBd nriiL I’ty 
Pitlffc — Velvet JiiiH|ijiint nmJ Lend Cd-llmi - f'urfr 
(■‘"Inillnif — W iki lea and H'wntrf ¥itr firwHliiir — 
I'Ula IVp*idtt|T — 1’iiwr TdfiriirtF — JanvnDTilu- — C cthtaI 
] jc<>iii FdiLTiR K|'r]n,B Kfi-JN- Knitting Latck S tr- 
ill h KalMIrh — ITiwil^rn jimI T'ndi'Pwasir K i: 1 1 tin c alt 

clilnw— 1>x tilt CliHiils-ir?.'— Tomlle Oiioftnit— Mar- 

il " i I p. \'-n-:il |..|..iin. I ■ | ll,,.-lill- Vi 

hU hIh i> 1 Fabrlrn — Tex tits CaL-riilathins — Wrt I’ln- 
hhlnp — Tirj FlnbbLnp — I'rHeHHTE fur Fnilnlilnp 
iilnnilAnl I'altTfcr^ -MnrtiLm^ HsciL. 



HniF jqqa , H*.Tn Iwfc-pd «i the Eiij , i*p- 

intvndtsE ft Airtnt *r:l n-iaht-il tuu lmd li i* 



aati. 9 rity — »™il stinT? - . ]Snt wisluai dLdn't lb I 
tin’ I'-j-tlil'a-i fur liliu, ii in!] Ir '.ill] lint .lA'i n nLmI]nr 
DDti fur jfitti. Tliftn- jiitiAt hr MimiMiift beliLnd :ho 

daibH — :h 1 1 1 3 1 1 ■ 1 1 1 1 n | r 3 1 hi . 3 1 y+, h — frflTi 1 1 1 tt y! W Bt L ■ -I ■ TYLII 

DDl utaty Iib]|i yuni to iIib |h>h|Mud, lint tfI]] (II- 

ill'll- you tu hold Lt h'Ikii c-lilalii«p.l. 

Ilnodp Hound, pmi'tliiiJ lumwledeD In xfbnt jin 
rptdi'iL 1 r’ti nliHl your -■Irfirffi” Jm# — It'* urTinr yan ron 
IvaVt ] fl - iteTiJtlBlf «i lew l'f p.'iJT (||4Lt« Dli)||»bLM <'flLtl 
1 1 La lli£ sL-jity of i Ik- 






Perfection 



Marine Motors 



\Vh*n jab tiijy ii Perfte- 
t Jo i' HUlI-I lm C | i k I ii f -i ' .ii 

fcii't tAi: Invt l imr liftin', &|id 
efc.LLL»rl Ti-.'i k ii. Lin-lni i ntn 

Itruduop. Von iyc a 

di'-IL'II that IiTih Ln:i:lt ti-xlirj 
ID tkeiTbClIlleoE i’S^ F-TmIilh; 

and t "i lid rellDtil' 1 . pai I- r.u - 
ni| L-, i-cbnoiQlBid, i-flii-L-i-iiq. — 
II I| B lie lllB C liht H 1 1 1 - [ Ll : l - !l I L- ll 
nnrltlTilalird Etina i I nr l. ni < 
u E tbn '.‘SiuTi.iid to lij M || J, 
thoa^b p-a iuiy piv ifuiri.', 
y™ ean’t Rrt Rrfati-e httbir 
I'ni'l Idii Uidd yoa v.TJl.lB-i rh mi 
Hity l'erleiitlrio H-Iiainj-, 



Reversible 
No Cranking 
Minimum 
Vibration 



TO 



runtdilE FnU Boat 
Enaiy inuil 

OIL Ud ATeniKj 



l-raiilSsLllhn LpIILuIok'LIP, 

MlUSLtsitluR and prlci- 
ii'jir alt ulz(s. iBtiludlii^ 
nur 1^±T«-Cy Undtr 
i ii- 1 2 Hunt kimtr 
Ha-glflfl, sunt flue- iiel 

Tuqbmt. WriEu for lt. 



8 P $160 



THE 



C.41UE PERFECTION 
MOTOR CO. 

UETliOlT, JilICH. 



2 1 ^ $55 

tarapileU; wRIti Foil SoM 

EqulpiiieaL 



Wiymt-ni-fuHj HpnaHy tad 
tpili-t ip|H.-rutl na | I'ntlj ene 
LiEnSi'i' 1 1 h iTaru |ii>TF«-r 
hil.L hapkixl hK tiiif pi^Llh'c 

Giiaranicu of Galls l&nLlcn 

fir [r«B n'pliN'.'bi.-nl. 
Vi' M nLv- a mlubi * 
deal EoalJ, and whi-n 
Lt eniflBH tb lEljprjil 
Lri'alnuriit oar ti-jiil- 

tfltifclll ii HfOIM: lei 
tlin hands 4if biirdlA. 
Li.imem. IL yua vy-nr-t 
tu tr.iiTr ii li.il f-ngl nit 
-iii.ldfni.'tlua Is Lmy n 
] r «rl’cL-tluJb. 

Note These 
Specifica- 
tions: 

Itr.iEi fi.-Tpy] lAP'itik 

hi. are; bhiiiin tun- 

IN'l'llDR PiiiI; KrO'iml 

libLani tr.il fi j ] L it- 
il«rri; lie,!. LitLiLjltbxL 
l-.-irLiiR:-; l-iaafaiii 
LIiiuaL ii' ll ll. .in: hjIu- 

CuDipluic Iriili Foil ioal LnuInmtJil W r ‘ 

L'liuLcu ■:! Lunk^aibnlBKf 
i rij - 1 . ■ i-i l . ■ |- or KlbgHtiiD 

F. Y. tlarlirim'larj 



Sp $95 



y righted materi 

J Cj 



Pittite .If r'JI if f-lixi Pc/i/iclar .ilriiJi:! nir-.f 
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FOPttLAB MECHANICS ADVERTISING SECTION 



BOAT FRAMES PATTI R NS 



For Amateur and 
PmfmwmTonaf Boat 
Bull, dorm 

Bcmigncil bjf our 

Ha amt ArcMfuet 




titfjfegg 



Hmml-MpooiS Frame 



Ihhqmf To 7 1 
fuvtlonw 



Our BABY Ti> BUILD HYBTEJI OF U&NSTRTTmON puto within reach *f tbo amateur (be luHidMuniitsi and 
latent rieslgng IQ SPIRO HIJLL6 MOTOR BOATS CABIN CRUISERS 

awx-u <lim-n «r itfwtMMnsMtfiMs, rrady to plank. Any Iwflr n-li* « an 0*0 mcilniuu bulla fils own beat 

Yaulteoi LitbK^ ajaLanu ilmiHjHwsywiiii.. Hurd p;tn s tluplLUed. ASK tar Frame OutaBfl 1 >, Motor Cnta-tag R. 

A .nr RICAN EUSOI.h<) rtCTOB COMPANV, - - - *2 CariliMI Street. Balriwlnivlllt. N, Y. 




ntrr jjlJJimLT nr mrUcritiU c n*r yini OH Jy fntif <Ap 
h-p , price nuked bu rvlAfr-'. r 



'/L'fiW™ 




ARE YOU BUILDING A BOAT? 



Y oa want tlta bent oE marine. hanlwurO for 
i-1 — bout hardware will not do. Sorul for 
cmr mew natiilng, 3t shows the ]aCwrt pat- 
terns of fitting for all Bortfloi lxiflla aa Wall 
an tonlfi for the wnatflllT tHliIder> 

A.S.MOftSS CO, ,4 L*wii 3i^At(Ari,MiiHr 







GEAR WHEELS 



SitwF 

Worm 

9»vwq 

Mmr 

5plf i. 




Bttil 

Sri sa 

C pal < r* n 

Raw Hid# 
Fibr. 



M(wlHv»Ulttd Gtltloe FREE 
Adrip.j. Gapt. 0 



"GRANTS TREATISE ON GEARS" $1.00 



Philadelphia GEAR Works, ■"<»■ 

■GLOBCE 11 . GUEnT, Pnr?, AH. E. P iiLUtd*! p hi* 




RESULTS 

to you if you buy one of 
Engines. 

PEERLESS MOTOR CO, 

1218. CUntoti 5b, Laming, Mich. 



n 



-JJAlLY XOTFR OF A TRIP ABOUND TJTE 

i. tuole MFTlr l+'lfc by E, W. Huw*, udLtur iJallr Olotc, At-cui- 
1 * 1111 . Kbh, , Ciitii IhI:<- 9> s-ik’b * rare comlnnad Iwi ui lidmulr. 

I ii Mirli I it. irntbup, biiriLhP niituiv mid ti&iIudb] lify I li i( ltn 
T'Si il'-Tr. Ln*e thi-Lr v i " r J~ lLillonn'MIy v, hilr- nndtiifl 14 Mini 
lnlLcw the author frtinj munrry rr> ixnjntrT wits tlut ftf-LInc 

ill t h ■ 1 1 1 : i l 1 1 1 i:-: J 1 3 1 :i f i Gif J'JirLi myli, UtislrM liml . 

■ - + + — 

section wab a ttiho. — nrreti, » -miunr 

mueIJuci ii: mi ul Mirkra. N. C., p;ivi. tap 1 i|k life hi fiAvr"- 
il iiiwsl'iijjct tinlD rniip ii wn-L'k niuf jirulMbl) dearh and 
Injury do the- L'iHJ p^kjo-uftitb cdi t^nriL 

A j^rlloQ frnyf, of wLIh-Ii Jirnrti wan il i - i > ■ n i r ■+■ r. 
WtttfcJar iloaf [be ttaclm <if me JSrnith#™ R«iLwa.v In nf. 
LemyiC Ipk W i-lhaljbteo llie tfAffc. A [oipn ™hwbj JboI 
wuh IhjIejt IihuiJ wliwi ISe tl-flUk wan lisurd ApTircanbLns. 
An e-ffi.irt wriK miLHle -bo hrimiFi. [lie Jiiel Jpfim 111# 

■prlifTL 1 It vi'-iiliL La Ter ilemMLnl thu [fwlii And nun.[ III bertil- 
fira* dnvm the- munatBln nLA; 5«0 f(. TT\e *rm'h mill 
the tomliknetl elToa-la tif ILc etiLire Hevlhni clft'Wf o™W net 
niovL- It. 

IVtinn Hhi triln tr'Bh bIihuhC. ueK'ii lliMIl all Mie I'rew. Iia- 
I'HTit .Tnrnp[t, flr-iE Jnr 43it’lr Uttu. IIitkw hi hi - elf ip 

f i ■ - n 1 of (tie engine ami mcerudfil In unh>jsmiliir LLe Jack, 
T'.hldii hilh"l il'.'Wn chi', muuntflln. The tmlii -|".i'L orcr 
liSiti, A-rutliSnjt iLlen m tlnntb ih-dcbi h. Eta wliuaLs. 










mi ilk 



Notsmger Auto-SparKer 

Stnrtnaad nsn* 

GAS EHSINE& WITHOUT BAXTER I El 

Sn otfan m*pti Itw cmil rl«i-3i tmdr^ritaijy for 
IbC-k or (If L||Lti[iI poArlltP- DWQtfd. I'.F pi, >11 
EwLiC. u:-iLcnn in Our dr;V«i. Ko belt D-r 
hot | t^h n«e^. ry_ Np K*l|i«tue- -i-tatirop. 
Jfsr tuilLi tad briTilc « iiunr-Hiurt 
Wil*rMid il ii h|. ■ ji ttiuE . F n 1 3 y jpHSiutwOp 

jRWTSmCLER DEVICE WFO. CO. 

1 20 ynla &t B BfiDiUstoDii IdeL-j. U. 0- A r 




THE TURNER BRASS WORKS 



FUB YU UR AIJTU3IOB1LE 


FOB YOUR MOTOB BOAT 


Qumjitn 


Our LbcLi 


Pomp* 


CbBckt 


Tlr« HvIJ'rj 


Deck Flulcii nnd 


Pump CbudbeIIdiii! rile., tic. 


Full lli» uf Murine Ifird wn te 



SYCAMORE— -ILLINOIS 




i iq ntc 




Finauc JfflBflflp Pap afar Jf«ibam4ci 





POPULAR MECHANICS ADVERTISING SECTION 



11& 






Boating 



The leading magazine devoted to power craft 



HaiidBQiiL*l^ 
tli 

T-.uitJcal sod brandies 



1 1 i'd S-y eiiKJrtH sianilhir^ltLl 
[i r;Li:[lu;LL ' "~ 

mi? iport- 

Pflwtr Eoatjrtfi 

]S sa niutiUdy record of mnuit 

hivi'ulm and e^m^KliflDsSireijflBtttrliPc* 
buiLCS, motors autl wnilpmiiiit. 



MOTOR LAUNCH FREE 

Fi>r limited time sinly ft yeftr’a subscription 

lit 11 'Power Ituatinp 1 J ($1,0(1) ftlnl u copy o[ “The 
Mutur Launch 11 jl 14S-pajfli text bonk on the 

cnnEtruetioli and operatiem ctE power bouta, enjpnua 
and equipment. Ei til ion is limited. 

Malt Y*ur OrilcrTort-ry I* Secure Blf April Eq.ulc.mnn1 Humber 



POWER BOATING - Erie Street - CLEVELAND, OHIO 



Motorcycle Frame Parts 
and Engine Castings 

Ceddplil* Mi'hi?rcTcl.e», 
Ru.gi.ucl Jtnd Fi pmci, 

W, ffoffman Motor Works 

l£51N.llibledS4„ CiLlfifc. ELL 



BUI LD A BOAT 



ft', ■irtii'iftcriii^ kriwK-4'Wh fHi(iWJ,inf purttOTlLH rorbna'j 
■ i T .tIL -r I !!.*■> i> Wi! A|hi> hllilij ^iEtljdi-tr:l, Ih-^ICH JUKI till lid the-IU 
fCnlVl 111 4: ulllji: |.nrti|h:- ami I' ■ ! l 1 1 ii'- Tl.lili.-h ftp Mr 1 1 yir.l | 
pndtl?<tt£ui 1*4 litre tlioEoitr- fratniMi Dml pill* r:n m i it: ilwo I □ be Ur 
i mitol'c. Ton ran tiiilkl i launc-h £■ p j-l" kffll Oitt Ton Hiuld not 
hay cum p-li-tr-cL fiir J3KI.UX. anL j\ili p, ILI tnltij the- mirk. 

Da n ,'C EiU l» inmlifiEa ott prop Oriel OB >1 Mcciii 
lu tinild a bait or (iuj one (sued pitted ., CiulIoO md 

inlgrm+iiaa Eie-t. ftri.Lt fcidiy. 

DeFOE BOAT & MOTOR WORKS 

W btrf S„ BAY C1TY + MICH. 



NEW ORLEANS 

& 

THE GRUNEWALD 

LARGEST, NEWEST, REST 
hotel IK THE SOUTH 



We iiLtve built 10,000 Engines 
;t ml sold them. They mint be 
all rit'ht. They run on GAS, 
Gasoline, Distillate or Alcohol 

O-driluels i-iHt.pi«tB from 1L4 w J* li p. CfiM- 
]i^au ..-ii .jn.-pl irnf.i' ii. ‘ft * i*i }Xulr pulffcr 

n , 'L"',r9irm:i(?i. 

Fiitrsi i Half rCtJI Hill St. .lamntMkfc- 



Cost Over $2,000,000.00 

400 KATES 

Rooms $1.00 AND UPWARDS 

European With Bath 

Plan 13.51 AND UPWARDS 



lj| 



HILDRETH 

MARINE 
MOTORS 

"Wilke I he Round Trip" 



II yon want a first class 
tfoior, liuilt on hon&r, 
wriie us lor taiftivtrue. 

THE HILDRETH MFG. CO. 

713 Sheridan Street, LAMING, MICH. 
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FOrilLAR MECHANICS advertising section 







Motor Boat and Yacht Designs 



433 South Salma Street T 



Our NEW AI.WLlM (J.L‘‘ DPZIIO-yn cnatDMe 
l! L' )' ■■■□.>■ ■ILi'iT'.Ti" tail dlMtl ln:£ staalgM IJ1- 
d iidlUK Triin* Labia L.min. Im-*, St-itit ipccd 
nr-d Kjh'CiI ] -1 i.i n f P . J-'-llljl IT lAWSOhM, - lil i. \; 
Vsii'll Im. Cano#*. MUTT iiL'BlV- All! I JCil Yl^tLtq, 
It 1.1 B 1 1 n : 1 1 ^-* ■■ I L 1 1 1 lil-Jjim-fr Sm-.oL£, Tllllij 
hiM.'i uk, printed on iu«gf eiiimi'L-ril piper 
hgiI ill --i-atiT* L]' lnmnLir .,1 IniiftHHirii And 
j II db chua, til* ebcbC i.ttrfu-Bi'ii TWrieif 0 * 

Ill"tn? (llMt iJl-SLiilS tlLAI li As. hJTI:I‘ I nwU llf- 

(Ijri'ill-.I til* trail*. 

Tlwsru mim. I- 1 -ft ni i.ifi-CM-il.liM trllliL ill- 1 
f- .ll i-lI.Li: I ■ > di I LI mI ji. i: (yi M lily icn.ii- 

1-rjL Ja'jhH'lii'H, II. I TVJjf Fil ft-.u'llm IU ihIi-I h, 
E’i-T A ]l m.IEhiI Li I ri 1 : fr'r ml] IubII IIlIb b>-Ki]£ 

(nr tmrnij -IK'o fleuM, s*miii^ ur cuIiib. 

YACHT MODEL 
EMPORIUM, 

- SYRACUSE. N. Y. 



MAEE ISLAND RATS. TO El? ETJ TERMINATED AT 
COST OF S+S.QGD- — Tlip IhhitiI ii|hjwtuH,'iL fu iI^yLs«- wbjh 

nO'L E!H':i IIH *. ■ - 'IriTC <»H Off B-SltTIII lull Ll' |.||<- Ul'.'lJMICllI J Ilf 
rala which infral 1 lie: Slunr 3 -sJmid dbtjt yanl Linn it- 

tiimril: 11 irpca-t roci*aiaii , aill:iir u ihtII mlinirj* Mtpeniaiitnrr nr 
f UK IH 3 *a for ill J m purpi'Mi 1 . Tin- jiMivnitr IK 1 « pn^rblo Aim 
nibftr 1I1I1.1;:: fur wire. thi>I,Im^ rn ft-n.-r Sil 1I1, vaipS phjjirt 
rriiiu 1 Iim iiiii-i k, j rfi [4Et ijtf ilit iiJlalu], tli£ |iUrobrttie of §M 

l«( Ihii'- 1 iv m miie, 11 ■ 1 >1 ilie irpl-icLiiic of 

wiXmItii 1I1 1 "i ii , ,r u.T;li i i'ini'iiL. Tiil 1 Ini* cn.me Lii the pcmI 

JiilKV (runs *l>irlri|f slijpH, 

CLOCK TENDER'S LONli ’SERVICE AT SALEM. It. C. 
— In tin- Miiri-li J^mk‘ uf I'uf-uJiir JJTih:iiik-K ilji-ili jmIl vttn 
mndn sir if. T. Kliora, wlut nviHiily ce-letir&cr.il U-- twCntr- 
Ilf i!i yi':ii rifi ii-i. 'Ir? tif slip i-iH-k Jii. :■ j 1 . | ivirM > lai> t'lmrni. 
Tin? H'liiir.'-li E* (i’hSaWI At SAlfeih, N, C., Innt-rad of 
Tind. 

BEES TN HEART OF BLOCK OF STONE REVIVE K? 
AIR,— Wldle iai.-hii-.mil ui'n- -afririir rLiron^lL 11 liliH-h nr 
libl I inEociL 1 ut d niihiniimiBl work!) hi Un-trr, Knifkiikl, 4 
c*j YJ: i" wan (ill Sn .1 11. In lilihti rif fsnuiil ii i'IierImi 1 i:f ; wa 
or ttircc- il"iMD LI u 1 Htl'm. 'L'lw-ri* wis iuit luiur-ii *J^n of ilfp 
>11 Hit lATd ill JiiKh, I ill wiif'if :iii' wns nilnili L-^il tlnw 
frEirJuatlw revlvi-d 11 nd after ii linur* htliiI wi>n< nlift 
Lll CJ>- . N'u T- L'l 11 "E 'Tl'Vi' h WDS II |l[IBE'L , ILt Oil E JlL' ■: ilTil ■ Of 
ttHi btifOL', -wlili-li was Inlnr irmoff«sl to Hit Itnyfit ALIi^rt 
7.1 iTiiM . I.lI roirsT-^m. 



New marine 

PORTABLE GASOLINE ENGINE 
JH.P, Wtijjhl 40 lbs. 

iHf llIKlHIlMy atl^i'hi'il Lv tw> III Mill l! 
Wrulms III tiri T|-ii.||hiiii ■:'( ti'V P i*f tnjAt. Eh. 
nil. 1 ip BlrSnii Ii-hI, Jti-.tsJpO iiulfli' fornhifler? 
lii 1 1 "urlK-ln 11 r 1 |L||| H ail- 1 Mil I IiiihI.- &jraf! 

B thTmtlW-lrt-fliOlir-, TtorputLruhixHiiUri n 

W4LTUT MACHINE S. BRASS FOUNDRY CO. 
31 A Walrtul SlrBEt, TolfUo, Ohio 



Muffins Steef Boats Can't Sink 

- -the fanteat ami nnlfot IrtAUl built Mndn pf preasefl nfccl ptnec?, with air cfiom- 
bers in Tack fi nd |ih,M * Jifn bout, tlh *y arc atisalutciy snip. Fir.tei, li^httrazid jtimtm 
buoyant thim wooden boatis — pr-ucL kills' imkssIrUCtiblp' — thcr d-jn'L k'lil;. (IK k . 
lIty put or wear out, mint every bout la Ji'nrraLutcly Eonronr™*, Thu jdciil boats fpr 
jslBrLAutfceimnBef rosarts. boat liwcrica. etc, 

Snndforcatalopor Hulur Eu^le. Marin* Engine*, flnw Firsts. DiinUffu an d Flihilng Beals 
rue W, H, UTlLUSa COUTUrr, ini FrnuUlu r.Li rf C, riilFT Qlilu. 



Curtiss R«cord Motorcycles 



>V M. C- HOCK INO A Vo-, tsi LabT Si., ChitBifu 



Stnylo UiJ Eodbt -0 Cylinder Moileb. fur liJtlfi 
Kovr litady . 

Diamond Medal, TEI « l *" t *-»"■> ^niii-nii Kr.d-nr 

WIB11 inf? liurr. wen .,i r . n (’iitLIjb. 

&vud StBDiiir (vr DwikJi^ "Ai.hleMattfialfl' 1 ' »nif CtUnJotf Cr 



an , ojrtiss manufacturing co. 

Hammcinilfport, N. Y, 



BkI rnS • nr Ctdar Carat hr S’D I 0 N’t till dint! mint 
y: ,1 Sin W «n * t-jnw, *11 trdar ud i:pp:r IlitlffM*. 

Tiff n Diiin nil alEf-a nod fIyIi-s. »-i^ • i « i-i* « r.Lti 

fnr rD , f-'“.Tlal | iiii' i -R'iYtns jipsi-%-^ whb r»*Lal lera" p-THlII riii,<iiw- 
VA IiTfl Lhrt |:tri " J -.1 UDQILf?. Ini’TS r«( !-! ^xirC-iL 

Tl-LTr.OIT PUAT Cl>.j LHr 1 ! Pi'l-UT Avti., L 1 ■. Ir u : I , Uicrb. 



rimm J/cti fcii-ia rotate* Jltt^idniLff 




POPULAR MECHANICS ADVERTISING SECTION 
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WATERMAN MARINE MOTORS 

UiiL'StfeDed for simplicity, INlijiliility, Durability, Few parts, Easily understood 

imd JiiuHi ruassnablu in cost. 



WATERMAN MODEL X 



Make a Motor Boat of Any Boat 



iTfa* improved ■'K(.<wa3;li , r ' 1 fiirmi'-lj uiH'le Al Teteaii, ffl-} 

Twn cylirticir—two eydc. Equipped villa Fim 
tary Tinier ami Multiple EtHu Oiler. Jtailt 
with the cylinders and IlliJ in ojiu pieee-n.0 
joints to kink. Cylinders tj u i i -k 1 y rctnuvablu, 
ftliAll plunger pump itiHiireg perfwt cirQulutiou u£ 

water in cylinder, 
run l>ft fitted hi use 
03 bilge ^ump. Ig- 

nil Ion is jmii|i Spark 
with vilmiCur On 
spark cull a 1 1 A 
spark plug. Can 
bo revered J instant- 
ly while running. 
It n n -a wit 1 1 nt|«a l 
power in either <11- 
rsclmn, Thorough- 
!)■ piiviplififs tins niMblera of economical power 
fur email craft— the bc*t motor erer built, qual- 
ity, prkxi ami equipment eonaiileh'il. 



VE MINUTE* 

IIitu Ld a Jillli: 3 h.p. niAHnr' i»i.t0T 
(40]Lri, CldJU0leU*> l.bhl Yuli LlCl HUkIl 
lv Till' Hti'L'n piMt Cit I.hill In D 

iiiliruPij. wIlbij'Lt any tool*. Dr Lt its 

an JH It. CV'W Ih d.t T iiiUmh |>or r.iiLT 

[ridllH H Inn: i"h nn dir i' |Zil hid irnjfcjliiiflJ. 

Odd In: dtfw&fd Ihnil Imfltjil&t &9 
i|i:|> t-y and utiirciL In In mlilrlL 
li Ifl rarrii il, fSliat-deel iziijI- -r jEinil-v 
■-doe* not get not ot uriinr, >1-. J-t 
(ml riWtiilri.'W. 

Waterman Canoe Motor 

In 1. E, II mnl i Cillh'Ji ia. 

SDIDtl. lilMt, fHi||ft£lli-ti' r ^ICaiif|;|ri|, 2 

It P. pun ndi. lirtTea a caa^ IS 

?'■ III mil 114 in. h.Hiiir. Cii ay Ikiil cythnli t. 
Sji'-ifi Ci >jf|:‘ i jarkil. . J . 1 1 i l ■ 1 1 1 u ; i l crank rani'. 
Fkai-inivl Oiirliiirijtnr, HI.kii.imJ criuph ti-, 
IiKlniEltiy (uabilut Inn. lii/h'lj Cn-putia comic. 
l:n n.pvl j.l' 1 ’ dadn-ry. 





All Wider man MuluHi are adapted tu cither gutsohuu or alcuhol 




INVEATTGAT^-SEhP TDK CATALOG— fiET F LUCKS 



Waterman Marine Motor Co, 



ISCKJ tori Strrcl* We at 
IWIihfII, Hlrfaj, L 1 . S. A, 



SHOP NOTES, SET OF FOUR VOLUMES $2.00 

Containing S 66 page*, and 2 , OS 6 illustrations, $ 2.00 



Positively the greatest value ever 
otlcred in a work oJ this character 

SETS Containing (he Four Volumes in 
Strang, Attractive Box, only $2,00 
Express Prepaid 

voc t 

“Shop Notes for 1905” 

Z(J(j pLia-m: 3 Hj Ubutratlobt 

VOL II 

“Shop Notes for 1906” 

£26 555 iliiuEralioni 

VOL 111 

“Shop Notes for 1907” 

Z-2k HfH| SflL'l iltuJlralioiM- 

VCL. IV 

“Shop Notes for 1908” 

£12 pagei: £36 UluiWaLlocit 




For Sale by all newsdealers or by the publishers, Popular Mediantcs,Chitago 



Copyrighted material 



PEensr IfcniTon Peijiuroi" H r.chQni-Cf 
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Practical Telegraphy 

^ TrtUKht hy eXpOTte lit in v vituidL My 

■ ■UtLlbtLb.it DU lr ana Hr* Juki ini; r^uB-liFl-nrl 

DDEnloii. ITv>rL]iqnh. prod IciU, QWPJ- 

rl-Sill. JIlHliCu.ls. ilorvj piKiil Inru [wutn- 

tf-ed. LlYlnr csikjdeu 1 '! rained wnuu 
EftaTuSny. Kmsj' pHyirtofiln. Connkipeind- 
k.'Uuu Bound If f'iiaiitt FftEt- 

t !?*:•. .VI . Dfulfir^ Per-a. 

IPtHluii'** 1 1 iw E I E LI [I 1 nf Tnl ■■a iTit’ll fr 
EI|Ml Em*t Tblftnab, liu t l LrtibluW] imTi 



EARN MONEY 

WITH A 



KEYSTONE 





Oil n 't 

Ri urifxLiir 

il nli i ■ if H 

tiVlLU 4 Ulll- V 

r.-.r;. . r.'i'S ■ 

th. 1 ' niLXIUIn ■ 

dlrtr/Jp iuilii ■ 

wlludisr. not 1 

M-PMiliA bMTi. ] 
TJi in unpirlk^ui 

pocfoatl? Kero- 
avili? in (3ib-fi- 

lv 111* — ini iiiii i .*in 

to [win, Sirn 

tvuiiuv. tt'ri.t,i 
f»ir rrli?'^ and 
■rata I fcjdiij,. 



Marine Motors 

Usb . , 

.kerosene I JL 

l ft 4 W«li as jfi. 

I Gaso- -Jrr _ 

llene SpVifcSI 

k with. VJi I ™ 

1 iliiii ily . JPL. I 

rri-nt ~ ~ •» j.s it 

^9n ntr'jli* iS— buI , _ . 

H DEI naie V B| 
V H D T'frB COk 
W m Oi^Din 5 l, DrUiui, MicSu 



--WATER WELL-v 

DRILLER 



Eyefj'bjdf uie* vtler. A drilled well it (tie «ily 
nvnillS fit obtaining a jjLiie. cold and uniaLlbig mpply. 
A Keystone Driller it ihe quickest ditapest and b«( 
iruebiine lor tlaing llie wart, it you have a little me- 
dia meal ability you cba tarn ten raj tknuund dollari 
a year drilling wdlj in youi community- Ollun ire 
doing il— wby kbt you ? You can, work alt the year 
a round, and with A little !l Utlk h ouglil to pay tor ymiE 
ounht LO. llifee rnor.b'is. W:::e ils and welt explain ill 
about it nnd *«id you fire * copy -of our well driller ‘a 
mitructiQn tiCHjL, 



Duifiirl rcichit 44 

Keystone Driller Company 

Beaver FalLi, Pn, 




The ECONOMIZER 



carries -any toad lip 



That, uame means burnetii I Iitf. Elm 

un tmnirctilusr. 
IVa all In tlie'enjitu*— aa U>«idy 



ynin 

Hhd 



nricattr, iimwiib bOBirchlE 



gnudu. 



Want ki IthsJW more? 
AiUIji'-h, 



H. L. CHAPMAN. Lock Itox 595, ffiar#«IIU£, M|e1itgnn 



A Remarkable Hotor 



SMALLEY 



Osifi mor-e spffd, pvVttT *Ttd 
dowt! Njrfi f hard vi i-srV ijii 1 nf ie-ss 
ffB miIIiia tUflji a NY OTHRft ON 
THE M A R KG l -Mtlt t -tfeplsril 
J f f >TL " t td ct*fce fhd hOiiJliLCi Enjeln^ 

Jg LL^ 111 l Y ir - B 'Wlt fnrtri! 7 . nut Ot tin- flnHflt nui,nri:LlH 

if { ' :,M II' 11, IJwpian^cftrtm itpol cruiilcikhnfl# 

M L . L “ h roJp: AulLnriiitlc ftcwit Tm.-S HbflMirMIXr- 

■ ^nrth Wjr.ii>Hl; efiinkl nai DTPry nnHL luri-i^n ihl*; fiPriMi 

HimhUS: from 1 to fi cyL. 

L 




4 (o QO h. il 

* **» rrpot»4(i that rimr trif# ui-Wmi mm tt, *al 
»o utL'inriK nnd th «r It ontlnatp s-ciiT&.tL f>ur La 



Ho hLiu].iI 



hanitiodiDt^ EElmtHM ntaboB'rnnH forilM udlu# t * B 

GtDiiilHaefelnrrv^ 57 Trnrahntl livf,. Bdy CJIy.HRii- 



TEN- TEAR-OLD CIDEB.- *"Trn yrnra brio I bnrlftt n 
xmall I : r *q ,*,[ «p|iic .-jiL-r Jurt fur nn i*:(|ii.*iLiui*iit," mild 
Itnrry 13. Vt'ornlsi, iif : : n^Ln.i.v. , Mleli.. nf ilu* UBXwelL 
"Jnat brinrs £T.rl*1 man I ■! Uia 11 on to liml linn 11 It* 4 tli^ 
Hni.hr Llii-i i:I iIjitiit, Mi'f.rhliiiir and Llw !«;«( I e^rr 

We lixd .tli.k'r at bumr :.I.L iJutIiki; CbrJatmau mrk. 
■1 1 il all wtiii | \i ri.ml*: of It Urulaml Et td'tliT tlian cbnui- 
|iiiirw. 1 burled two iiioto ivies Iihe. IIvIwImt, ditil ulLitl 
Jot i hem sr.iy In llu*. ^roiini! for : ■ I m <i i l'iyu- ur sis jrears. 
Ap|ili' rUh'T I* ceii*. nf 1 1 ■■ irmtr Itrnlrhful elrlTiks I kinm** 
atKHic. IVJil'd lakm Lu nnnlrrii Ion nnd at tbn JlRlit ilii:*,* 
Lt IS one Of tin- tn- I lui'illi'ilk’h fur bill l^i-SE Inti yiH fTPf 
rrkHJ. 1 ' — MuJit|]]i. Th'iihiMhKrxii- 

* » + 

AUHTK.ALXA. — Tin.' lim^hllliyfit 0M1IMI ClLTSfitBIfl* nuntwr 
of AuuIxbIIe To-ItBj. |iuUllcliL‘j il jluJbOUrur, Auhttalla, 
bur rL'iK'liL'iJ till- cuouEry. The li‘ u muKaalnu ijH'iiEuliiH gfer 
niJO I'lyi*#-. 11 by Hi Lib, and htyltdJ lumilrvd IJJuiLralloDK. 
M ii*. *h ■- 1 1 1 1 ct \* ik’Tiiiid En tlw*. lneJutcrk i iif llidi nnuaLry; 
rln. -IIMhABElly Li- Lib Ilfi-CO-Ltiti? illi-yelCCnil I: L Of tllXf uiiiitl* 
Win, n il lie III.' | ■ i ■ h * i ■ atnL |ii-lnilri|f nri.i Mf J, e|HjILry tluii 
aiu kr il u budUIuv *rL loiriilwti 

1 -• — * 

SFEED 0£ SUBMARINE TELEO ilAFHT. — TUr fucE it 
i h ii l ilic airni NiilimnTiiie unliEo Byrteinr btb fnr nnine 
■■cIIiAmli thun LuJvunipliy uvvr qsjmjju rul.lfirlj* ahurL dlaLHiRVH 
liy land. Thus, rh.uuli A'cit* 1’oik Jn wuiue* V.lKHi iiiNvh 
fh.:n Tjondna, rulilLvrauiis aro I ran -:n It ErJ llie-rv. and nil 
:■ iiHwiejr >i'i*n i i*i 3, In far k*>n tlnh- iliun li umaJlr Eiikrri 1o 
lft'1 H 1 V*] 1 ■ n I-* ni iH.'rii-m.'lL rjtnfcfilL LIjiI L3rf*f ErfHiL. Trims 

uElflnlle cm ulriiraidb ate, JtnlWtL tfttomi ItiAel illroct Inlo 
Ktunkbru^rrs 1 uElli'm at LtmiJun uliJ Nfw Yjrk f|llllr Oh]i- 
inirlLy ivLtbln n luLnittei innl aU-MM? Il ■**■ ■ mlnUten I-. an n 
ru]r, : : i l 1 1 L i* I ■ ii I to novur n cenublute buytiii mid th'Lllmr 
OptratlQIt IrilWHH ll>e jjondnn SEO^t kacbBocin unit Watt 
tLre^-L, Nvvr Yeirk- Fiir* Hi In tiLcob nf rpTrCenllon wr* hiTt*. 
Ln Hu- Amt plmf. it tlisllk Lea Irby rlvnlry lH?twwin four 
buiaiw-Ehiii raumalilgB. — > 'h>nrI.^R Itrlglir, F, IL S. B-, |q 
L ondon TlQicti J J lle 1 1 L*».*f rl n tr i&ii[JL>letiiL'i!l, 



High- grade MARINE and 
A ilTC MOBILE ENGINES 
i Id 30 H.P. *2 and 4-eoele, 
lALett I^ipnSpe-naitir t»s*t nia* 
tfirlali Hides'! prices. Alio poll 
GUUlkJEr with drlwifiga. 

Stain your winl. 

Houle Ntaian works, 





•.■mi, ¥alic?, 

ctm. 06 1 j- 1 
h irluiri t *I> 
bllkd. Fur 

™ r BhIv 

fail Ik-, l L- -..'Mi 

■ LUP..J ill □ 1*3. 

fiend for 
lestimeDlale 
UfTHOIT 
1271 leUersan. Ave., Detralt, Mitb 



Pm|K*- 

CjJiEl. 



L. l 1 . 
pr*.rei. 
ilvn 13-d 
r i .■■■■■ .1 , Ci*r.b 
uhill >EiuD 
dir^uil lira), 

All 'II'! 
tv whin 

5EKD FOB 
FREE 
CATAlaa. 
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POPUliAlt MECHANICS ADYHEHSlNG SECTION 



m 




(The Electric Washer 
and Wringer 

Y OU can now have j'enr wasEncps dom> by electricity. 

/The liDO Electric W sifter Outfit (Whs-ber, WrioKur and ltiT(*yr cash' 
plute] does all Ike bcsivy worit of WAibinfc' 30(3 wrifl£l cait the dathe-i. 
Any electric lii'bt current furii laJuoa (he power DL-t-ded. You eoauert 
tip- tbe washer the tamowiij you put nn etedcteUffht flolM into ILs 
Then all there la (<o do to start the washer Is— 1i;ra oji the -alectrlcity. The 
motion of [ho [1.1b (driven by the electricity) and the water and snap lq the tub 
wash the Clothes clean. Waskiajr 1st done quicker acxj easLcr h acd muru Lliur- 
OKgbly and. OCta-Li-u iijaLy ehJi way tbaq uv-vr bcfwSr 




30 Days' FREE Trial— Freight Prepaid 



STrinrinw 



Krrv.Liitit trill rt*t eetrietri**'— i nAn-ir? i-iar- will i>o h.v-t-i ciatics bus Iue (vica u 

Ipse— wiiun.' tllCTIi IN li lauo hJuctrJo MVbvr W du LLii Tru-ticnjj. 

Tl:-»ri vrp<lii-rs s-n-ii hs qllcIi irujk end worry auJ tiimbJi.i, lade they ten Itanwiee*. 
This Id the •Bay or LL-- 

U'u hKiji {i w r.u liturtrle Wnsher end^np«y fM/hiAyU 1 . 

Dm chi- B-Mibot n UKiallu Wu.li jm-t J]ui.;c* iuiJ Iiuii.l-.-— Birnk your IiUaLets Jtnd 
dal Iff — -inJi itnir mja. 

Then—' Wln -11 Him Tlionlh 1" HP. 1C yna Hirj IWt-WDvtTUSd (lift BiiAtii'r h iill WO SD_y— ' 
di'-t'l •■ ■ i. it. 'I ■ I i: ■ ... . a: b.m.: il .. wi.. \i.- i. .a lI.i.c bLlL et-iUo tilt ju-tti-r. Wo 
hc-ji 1 L L , li_a.ri;i: inji Lhi iik fisr Elii Urn > 4"i lL L m V i> Inui ill SI. 



This la the «sjp BUilivj mtfit th*t doen old the dmilflurTy of the r™.lilnR— unrA^* ..cd, 
trd-jrty* elidUuM-Mfen thnot f>uBti wi-er imtl tnur— tuid kivi* jour wrvutica eonu-nU-d. 

(Jui Wtmher Dopt tell* how Mr wcboni -nni biu.:a and how thus Truth. Jar tin 
beede today. 

Don't oiortfcijHi your Dlnunra La Lift) te 'fn.-inl of wn-h.dnj' flu'l BOsh^lfly [TRitklCfi 
K it'll M-TVuli.Lt. L t I tin lBUU t: Il-lLpIl hViihln r iliiJ Vr>iiiKiiV i- hud Irr jUX T’li-.Jl ;Juy 
|junlfMi - HUYij ;r-ur i*lcil lu;>4 iinill tuiiziny, jic.il kh*‘|i j urjf -rxhj.ij.Lh run L. iLtcu. 

Writ* fi.i out Wm h'-i boutt ut oqlo. AiMm-wr — 

The 1S3? Waiher Ca . , U3* Ifrurj Sirert, Bing-htsmion, jY. l r . (if j am in* pW 
Cflumil. icd-itr ta M/ ^.'.Itrjiii'a+L Jiuy tfVLi Asr ('r.'.. Sifi JlwvftictSi <)>**-} 




MODEL No. 47 



3 Horse Power. 4 to 40 miltjfl |N-r hoi]ir + 

Cantrolkd with ONE 1 LVN 1 > without removing himds from bars. 

Spring truss forks. 

BUhjj-h eaaier than a bicycle because inotiir is placed very low. 

Our long experience in the inartllfaatUru of Inutureyeled hint enabled Uh to buibl jl 
machine tsf very few jxirt^ and cadi part made for the exact u-e to which it is pul- 

Tbc Auto-Bi can l>c ridden successfully by anyone without previous experience. It’s 
guaranteed for tlie your. It'w tlm machine you ought to sell. 

Respynbihly agents waubnl in unoccupied b.^ritoiy, ^Vrite for catalogue and terms. 



The Auto-Bi Company, 



1445 Niagara Street, ■ * BUFFALO, N* Y* 



■ riqht 



material 






Ffccsc ifi^fEta PQ&utif Jf cc?t.art r-.-a 







it 



120 



POPULAR iffiCttANtca Aj)YEE,Tl 8 JNCJ SEgXlOJT 




WANTED - RIDER AGENT: 

Model “ B*F1 E^T 1 ' Eucyeli eij-mitllcd by ut, Oof agent* evtrpHHn fit 

WrjttYvrjfaU frirtfctsfart «*d t ft tint €-.{T\t &} oner, 

I> WtlSKV Lilian until you remvg nod ipstrt^t (if y 

Lti hlIv. 

itp i.iiiMr v *4 M 

•: l]y :_i iijllicu (X 



IN EAGH TOWN 

And dip(H(( » ride 
And gikib*! ■» Ji»sS 
_ . fttt MlLHlg tTKTOtJf 

Jjji . WOTHe forfnU fxirticwfon niiT’ r fif -yjf ttfit v xt mar#, 

tiu MUSli;* llligtlKEO nnlil ramie nod :■ pittotc efyiHW tilrynln, We inlTt 
M *n|'Vinc»jiRiy‘l!«re_.m the AL. Sh jnjfAgaef. * rr*#_ rfc/pi# iTI awraip^.jfajsftgj 




mil il I'ivu ' 



DAYS 1 FREETJU 



dnrini: c-liir; 



j.YjLiii:-c, jTrryrt/ ^rerffli. 

... A L duriiur wTiijghi i.im# !MIJ nuy rldlt ilht hjeycSt fend 

^iu4 ei \t? Eny trt! ytm wi*1i- li you art fbtt fuM p^ix-ily sculled w iki i»t wish Is L-e^p 

" ' " VlH 




ftiw mIiLp it Luck id ii:. ac fAir cxfiftrj^r .imL /on tatiT tttf rf-c vu: .wtd ettif. 

PRlTPC •A'c lumlnh lie Jiltffarvt ^rule IiI-^lLci IE ia gjcvaiMc fu nia-Lc l£ eac 
gr IfllUlCw "nixll pfriti ni^r. rJ firlrin. - rruft, Vnu uyhf Jm tt-,- !- lr-nrr.^ 

prufei liv Ir-sTtur ill HU >:f US lU'L ti-C Ike tj.tiufii'Iurtx'l jfuArJDLCt bchlDd j-2-ur Bicycle. IMJ 
NOT llUl nT.lryrta nr* pair "illl cri. Jr-i-ni janjinf r." anypnrt '-z : i L y u j jtl rir r our -.,iL.iI-:);lki k&J 
Icli:: L-ur u nl hrird u T f-M Tl'I'T S' t i JH'l Kn«M Kfti.h.y ilt. i.ij i-jTin 1.’. rider □ |;r]ltn. 

vnil Util I DC i ftTrtlllC U C'tl 'III : v:u rtteiie Dai Inarndmi <.)'ik| t nie »T-J i-nrt*' 
1 Uv WILL DC milinianni mnuivrt nnHcti it tl. U|nrnM 

ri-r. a, ikr fnr inotL Wt Silt (lie hlffbftr |p jje WCitlM roflMI n* ■&!',• ihiB UJ OtHT MmT- Vf. in 

aniAcd «hk l- 1 -poi ppi&l J=r™*iiin-|rEMl. UICiriE lllMl.fHJi, y u iiU j-il] >JT L'i > :ltf 

■UrMen oiilril t!c nj-T i^TlYnL 





uii«ln -T ■- 



:.l liHc 

TIRES 

IKJ S 

fulLf JUc 

Da lb* Inr -.mi > 1 11 > - Ic |f< i= .- 

MEAD CYCLE 



inyi.i# «if uri 

AST* illCTCLEft* v ... ■ 

(15,,-.: |j IhiM^ b ^tbiut nn !:mil r i: I' : . In I: . . ! r CliliB-ct" idb^l »lui^- Tlncnt lL61e ul! |ih--0IC4JV 



YT> HAI 

csihrv 

rAUKlaa' from #1 to Ik or (in. 



BN. We Jo fj„*i han-lle -Mf^nrl NnH hti 



WJ :.s i:ru rougiad; ii"‘ to ro> or PI". 

?ES, COASTER- BRAKES, in rl ^ r r | 

NOT’ W AIT. I:ut wrilt imlw IS'I »t H-ilL *fH'l ) 
EieraltJ JIl'L (CnnlDln? 1 E*r^t hail «f lnhirfidx£ 



[[ -LOly LUiU k ]raxit In [n :Y[ryJ:m^. 

COMPANY Dept, s ioa 



' (t I 

3i La atAdi|/ ^r vxuai" 

in iL:rc b.l-, 1 earful Inf'JEiu^.ii'D; iJjhj i. t-7ni fcrjJl 



. Wbe^lli SiriE'nrtiHl roller vhulTjfl ttl pHflzklB, 
pilrr mil riinlprnrns eT.il I c in:h .iLAiiiV £hr larwa/ rrr xii! ffri-r ti 
yo^frfifi I-y nEjin mill our InrpD riAEnliK^uc. 




WrlEf- U now. 

CHICAGO. 



ILL* 




$ 27 ia 1wn51 ' 




VICTOR KINO 

BICYCLE 



A th.it mnVi'n 

It Jirnt iih ,,| “Sf ^ l3,1 

Kim. UM3MI bllKlH-l. 
lr . , L n(H¥ i»nd O'* 

h. i inf.ir-; ion «sin kirt e( n>liA< t 'n 1 

unil'l Oiu.1 y.iu «i3S iilwnrp WiiJi Jf'N 
m/rm-A 111 u in r.r, irnilf' J-onr bhuiPt 
ill I liHir n|| ii, cJk- . n[Jf nuiHl riln lid Wh'H'll 
Iiul lt4ial.tr ti> w.| I, nr i n nn i.nn iih.'Ii ■ 
tttLjr liiuli |it|.-,> 1 whi-ct Hilll l'i .iiunlR 
lit u,]'Lnm jin'. tiL Huj i.llm-c nrsn nut- 
f'jll p.lI i I h. In r i.iri-r.. 'lull nr 44iU | in V. 
Tlu* St'w llAIAit %"]4-t <ir Hlfnic L. 
iiuuleTlclit, r.n.k* vLulitrrtlflTHrlEin 

i. ILII Hidln rlL'I'i', ii 11.3 tb.l'h ;in-IEll4- 
L'lHiikjl n lLLmil i ■ y i ri J.r-kt'tki'-.! mm if- 
J ■'■<.'■ K r h T.-.r- Tb-l' S'lt'HW HlDEIf n't 

□ rtwond • lijkiL'il * I "• i rf. itpi 1 n 

n.f.|lE3lL - HTHlIftl TThiLfl. /'"'J 

ln-*t tt|> . to- i»ri-, rill ruu"'3, 
twrrEr-iUbMi. bii yrl.. MlT.lt lit HUT 
prl4H‘. Thiir. whm wt KIT. *ml u> 
HKiTii Lt, Itom'. m!mH u'lclarmrnfr 
I.Tiilivi-. Dnl Ifkn, CrtlftfKLS Olty Cdlo.l 
H.' i : i] Itnvn i Idili'ii SfP'T A Ji'i'i-T' 

m:. M h! I.ri.- IJHHi. 1 pHta^oCO mllH" 
on It. nn .I jr ii.K eh.- ciikimwi v ii nm i i t£ 

vYbiiul 1 i-YL Y I>||',V. hill lC lr. HIVJI* Dfl*. 

\ j 1 1 ii > i> 1 1 j | L'-fim- fc-kii ektuY Lr iidiL 1 '' '*•- 
ILalklittl it. ] w m unothn-p 
„ llllM'. JVll'l H IL1 oncfr I>1 r.nLnrinu 

tin-in l-Iiihi i' '■■? ■•niinicl. pent, ificltfii of (raiab, a"-' 1 wLle.ii-t 
J fiui i'D-R-r kiki||Jc> fir il- iiihlii (.uIh' UIW- 

BUY THE 

■■rbeet lb dA Ls VICTOR uyii qlLI cD“P*f |lrt,t j 

Hqd line KINGu! ill blQ-cln * 

ORDER 

today 

912 -Mi Mdrsbnm ittwlerArd, CDCUGO. IL 1 . f TCinl 

CapHaI il,B 00 ,M Vlhls wd + 



fcriettljf 
Be|j>it 4 
Ejst 
Jlldln t, LlJJit 
FluflnisE: 

Slwa t f'J'lfi 

Htfitl 

Plltrd Tilth 
Colter 
Brake sti 
A<d|istHblc 
FTindCt Kirs 

pnnrlr Ti !:■- It 



ALBALGH* DOVER CO. 



IH--21 ■■'2-i focyt ltnmrlica nt pnoportiim- 
ait pf iftS. . Alt liiunchL t Ii LL?>3 vri Ih 
two cyclf rfi'p-miiijr ciLfrliif^-ui-ith ipetd 
DimtTDLLiiiji lever; almplHt Engine mnde-; 

| starEa -wilhouE cm nk i n^. has ddIv ,1 untying 

'ptrifl. Sen-1 iftwhai*. S.'iJffll Atl E.imLs JilEed 

vtiLli wj Lcr - L>g liJ niir^?3ESc-- * n La. ; r.i 1 1 3 n fc j I n lr, Cj-?lI c*t hixl li’iian 
~ tta /if* iho ]fcra»-«t msn : r.uturoiii •=£ 

JiltifcA-'i :•■ IiQMb iii Lh« w-erl'l Or Lera HlWd 
dxp* Ihcf arc rfrt.»'rd . Wr- aali dirrrk bil 
dpw, ootllnfl ont^l pn^u 

I Free u^lilOdUO 

■H'hiuis m\L\, Ifeftnf ftk 

1S71 Irffirtnn M ■♦*- 

aiFfn.lt. B I rUizbil 



TIGER CAT C0KH3TS SUICmt, -.1 hi- tL jjoi mE. poE 
ii? tlw 4-ii^hiitoi of tTiie tlM-Erl^ ]l}."lLf wiieAh nr ti.-IL-r.ai 

llEno. iJblb, In lH3iCf.TPll to IlAT* l-.lll.ll.EtlY.il All ll-llE*. Ill ll* 
m-m>ii rlhiiiL a ronTiw?r m -Mffiiw HiUlB.au he-liur. ki.'Lh , E m-Ti.-u 

Iirmi nr riiin wiwEhI, ActniAlln#' itt [lie emrlnt^r Hit nt 

■ :iin.. h> l-i ni uin* «f E htil- ■ iii Acut k" "Is ■* '3 |j]i Into IiJh fnw 
Yr|l|a h tl'IllfWtlll t llll'jMl!ll L" Y ITUU- lull In IlH e.T«J . A HVIIBI'RE 
In I it Jr JiicurH'it unEt» E'ii 1 ItrlE Hint nni Hit dynnnu. nnd 

nii>t Tililrlftl Into fEnmlty. Snnir lfi liiiam Eotirr tvlirn the- 
|.| L r t-MJSlnf- WB3 - rii|;.|M*.J Hit- I'll I IV ny f illLlli! uJI rLu Eh-lt 

IXTL'KMtl IIU.E II*- tllln lit n SlHt-E Of p±pt-T. 

1 * ■* — - — 

ETK-FOOT WISCE PIE ASD 2.TW.MTOD CAKE. —A 
i ■ Hk L l U ft. hlsh, wi'Jirli Inp -.7"' II ■.. .miL viiriji.iijiii. iE 'i.y a 
IiusE In. Fu^ar nf U-'j]EI±m 5lY-Klnli».r. pm.-Hil 

wnrlillDj' t.r nn T.AllAH girt III ClilviigiA WbiJlr bliitqlltd Ifl 
otinf nf one nf Hie big liruel*, Tin- rake »'AH Btanta] » 
irioniliM iH.fnre rl# 'teiMIlitf tlnjf. !N- «E 1o IK 1 "jliEiltsie. It'lH- 
mlinlii i-| hLii ih tie*. In qidf of liavlnr hml Elio LlppenE pie, a I 
Eli.H.ni|rli il e«iEr lanfe-] ii r.'v niJmiEnn. n-.nvLEbsEii n ■ 1 1 n^r l.n 
fa Un nine-. The |ile. trlilrb wax nf Ebc mlnrr vnitrEj-, vdi 
1 11: nil In n ihiil IS ft. h'flp, 2 ft. wliDr-. nml II Ip. In ilep-tli. 
Lt mr»n tt-jTit-tl hr Ur. El. A. KiiTIEvnn, tif Mil '. vimiIo-#-, ei* 1-fKI 
KiWTtB. The preMiifMi tif Hie flortrir an jraeli au <HW«AUin 
n-nn p-vlih-nrJF a vt1n<* pnitlHlcin- 



,v iIih-Iv JLliuiEFAted ine ati'lF rnif ir.lr n p-nlillRliiny. 

i..-i nil liriiivliee nf eliiuErlcttr m.il mni'li/.uii'A. (LiniiiUM* tUrKUbo* Ami umrklng 



fipu -n ll *rl> i-nliiriAl art' 11- 



ELECTRICIAN AND MEC HAN 1C ft)r - KltmDW >touu B , n[ ^„- lcl! fl „. : ,„ rei „ irlll . 

Lure, trirliig hmtmeEbria, vrlrelm* (ulevirlpla'. aieviilftli-Al ili-senSu^. ntn. Three niiiDMin' irln], LMmirsv vunta, Oli 4 ilnliir A year. 
Catn-lrifiiiinif .jeuEriisil n.ud iuijL-lianji-t .1 I- . .k- Enin. l 5 in.lErliLiL" (Jn., 11^-3 HMlnOta ItuilLliii^, lloMton H iVtnui, 



Get Our Book and We’ll Make Right Prieesi 

To Interest You «PH>ur LnierwElnfr ''Bl.tk WBter book 

4 ^ * Frfi *m3 ilniL uut ilIhmi l Hi* #r.ljr malar hiUlai 

" . ''inu<lueni ,r 



To Trade 




r*r i ttat*rsifi>rn.l e..uinryr ■•..! ■ 

kbd I'tllL CllmlfW*” uli.L lulll t f-uF Kltiu.-tLi-*.l 
i-T-rrlYirr— Ni:-li|,-i^ii|rY-n.i[i 1 1T.-— S].>- hL -j r.| »an I--H*.I1 

I.-Hir — l!im " 



Iv ... I te b'jH. IV 1 1 nag B 4: 



mik-d on. 1 finllon of eaBoIln*— .Sufa— 



BLACK MOTOR 




BUGGIES AND 



Ends 



BnftvrF 1* J/i }mn*i TniiY-e^-P<rfefre t 11 h..p* iwtwnr. 

"bjalnJj.n'' tYHJ tr|f..»- : | iJivg time-. irreiTT *-n-li 
WbWjLI liia.L* F-uU. rl(ht prUJi*. bVnb 

BLACK MFC. CO*, l£t E. Ohio Slretrt, Lhlraqr t IU!uol9 



"jjil Ihtre" *nd 
ImwiHInt* -ap'd 
QddA Nl-i. Jl- 1 !l %4 





POPTTLAE MECHANICS ADVERTISING SECTION 






><7\ ^ETS OF CASTINGS OF 

\ MODEL ENGINES 

I J 4—^. SEND K* FCR 126 RftCE 

W-3 tl '"TPS ILL- CATALOGUE. 

- ■ '- ■. alsoTOQLS, 

GEAR WHEELS N PARTS OF CTELS. 



B"&TV 



CCl 5 



UKC 






I L& 



I . K I 



sixty; 

SIXTH" 

GILSON 

ujncLCHc 

ENGINE 

Fcir l^mjiliiu, Cr-nri? 
Ctiumi.WculiM*^ 
rtcATIIE 33141 

Ait |jf ulaliig » 1 | Hid 

3t. Tict Tit 



FjitlL j-rr.i 

,J Th| MaMcrWnrkmBn'" 



DON'T BUY GASOUNE ENGINES 

_ ^UaAirtnrinH, vlUi trMku 
j.u'.iriirhJIf iibqffCiirDf. L'l-fciij'.j- H»nnb#d nil jiij iriffcn. ]L Ll a i-iiiOjnwIfriM 

]d» HU,. CMcwiru. 



■niiMir aSacln*l 'Jii( iiir r MivrbTlA »ny aha rjrlii.-l «-r <ir.f-r,(; TOT-'M-lonlriii pAwe-r IN «cuh> I lull im IrnlC lliAl«r lis^lv Cjl )n>lcr wli h Kr-i-ir 

p C^Afl Bti ji_p — L aei Lu Bud.. . i.’kly, uaJr itirtad. ViCxAluin |tj 



dDUWIWr, ^<"1* I 



!*Win riifc -::.,Tj,r,,!rc 



instil, lr. iWUbAJH r.i tHUtlM Ar.rin* 

tuj; ti: >t ns ru « i* w, mvj^, H«tsh«r *tib<i 



TllCfl IS ODE, FIFTY-TDIED f EiE 



Gas and Gasoline Engines 

Fiw til pimrr p-urp-y^i/K, Electric liifht JilinlP 
frnrv tp SCO li^hr*- Mnjino* dram 1 !o 250 
H,F. Wfiv cr 2i£ hind. Write m for pricei. 

Empire Machine Works, IKs«l«™p*: 



PALMER MOTORS 

1|4 hi 5S Hoewpever} One, Tutf ind Folir 
CvniKlHB-: Jump i.r Hhiij, >|>hrk lira it!- 'll ; Tn-x* 
ur fuAtfCTCJO. Bflild fo-r 4Jatul<tjf, 

PALMER BROTHERS, 'Jig 6 - 

I-, , .,. r«r>, H* F-fArth .h -r-. FLilklilijIilA, Hip Bourn 
BortOAi ki Uninn St. IA:«lBu4, Ntl , i* rwil»n« I"'** 



“GET THE BEST 



-wblf>* TTinODB 



The Clipper 
Water Motor 

VTn dD sell; ftlAJni Lt TUK 
C El i" A F L S T., lmt itb ill* 
dn-lOL 1^ 1U K ftiliiT. 

Band and 0*4 W»flt 

UMACfl lDLli mmc™— retti'Lu 1 
tjrtr-erlff- Send F.O. apl«, 
tcfflrt'dlitiMr iif N. if, lirtTt. 

L+ E. RHODES 

HARTFOROb COMM* 



No Better fins or Ciwlint 
Enfciires frmJ* tho-MPit 

FOSS 

ENCIN ES. 

Bliflplir, HuhsCxntlil, K il'irlrnt. 
t'ataiufl on r&jtie&. 

Fan CjsaIJrir tritri nr. Co,. 
ICftlafTHLE do ■ Mich. 



GASOLINE ENGINE 

PRIDE PROPOSITION 

SLrtlanariA PurUlilr, Finaptair, Mirmt Jind 

CREAM SEPARATOR ENGINES 

aiyjN jh to® el r, 

ORTTE lODLr Ptr*|.' pirpe FTijiisIliu 

Kn eel on d S% Co JH DmsiiaSL, Battle Crtcfe+Mich. 



MARINE 

M OTOR5 



ROBERTS 

D*!re»Ti?fl t|»n ivn-ilnib-.iiK-ii- pn. 
donrinLi-nt t>[ ret’r 7 -"IrStor nt Ltie 

Fih-it Ynrk Hi .Ll HIk-i . 

■L IIFi l!(l|:j M l K Jl |H Su j |;| It 

H L r.H m L L j l*i Lkj Jl L* 

WrLtc- for (\i tiling. 

Ihe Ri>berls Motor Co. 

Bcix Jt7, CLYDE, OHIO 



BUILB YOUR OWN MOTOR! 



i.- 1 ! nrj ' *■!*■ „t,..r fiLcllaii, - ,J : 1 li -I-ja pri=l tt ■ !l 
ice UcA-iriib, for fij'it A -U r l*nnrSi orlhAii- 
(■J-[|« Itnpn^ 

Our Msinirhablr Oti"*rl 

4 'AelUkl Is- bl£A TLin* TVi vnr — 1 LjrLj — S Fnrt En- 
rinA IkiAi ecHntlAl* with «r*»wrl**- IT'S 1 
H.HJlILlfrTELL- W. wIL HI-ja Fcixb W«kl£* 
DrftWlQ^f— d ..r + H r:l,- c r _ iLimp feir ftmhxLii. 

till IJEEKlRDT SUrTOH «i. 

-}!lh Ilci-pllln, rhaLmilAlphlA lx 



TUB 

White Eagle Electric Malw 

E'iih 1 ]>iiHI, 1 jc 

Vv aiaki: 1 ™ tRI uk modulo fit lOTif-n- 
t ■ 1 1 h , a.b|,i! Tnir Ill.iHtniV?! 

kbtj 'IO m£ il:Hk:l H'j|.iIiLi 54 . 

hi fierce Model Works 

LS* Pliince- Ari-mii: ChlEBf^! III. 



Pltnw if i- it fir) re Tfifiofirr Jlechufifca 



WATERLOO VAPOR COOLED 
CASOLilVE ENGINES 

Tin) hjrIs 1 lmriNHirtB,! vapor roD'iti] 

BHOUH (sojgiLiB Lit tho TiuriO. 

AteottlbilJ* 
fKni proof 
a'nJ c:iri[H-il 
[rwats. 



PklanNd 

Xij LI, LH-f. 



T|tri Hhm-iif ill. gasollni' OQiiiDos, Our CB-tnlo® n'll! lull 
you all about cliriii, al«» limj [igvmr llqi! B-n i/r-jj fiHHL 
jnniSorj,. Win: I today. 

WATERLOO GASOLINE ENGINE CO. 
IDS! Cedar Street WRl«f] 94 , InwiL 



MARINE ENGINES 

Thai Sin M and Rrttrst lml tlU- Sy ark 

ALWAYS WIN ftACES 

All Slits 111 Stiicll. Sf*Ml for 

Prices and Catalni 

TERMAAT £ MONAHAN CO. 

ONillU.ia.Mlh^ WJ-J. 
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P-f-'-Your 
ElccErie Plant 



Light YourPIace by Electricity .. .. 

Electric Eight i* reiy emauDmljcnl If yom bavei thus outfit— a Fairbaukir B I 

llone Engine -vrith Dynamo. Tlie [lyndmd CdtrOffll ijJX'tii Lei incnnd'i'sc-ent I Ru OB bll±2 HAW .1 
or arc lights. eleciriu fans, puri3v4. euciota, etc. HSiifi the hell in the ether B pump, shader, r 
fly whe«L aenl drEve itay kind of HtflCIi In (s— artndcf— churn -Inert as*?— aepa- B cteam seuia- [ 

mtor, SJivoyoursclt Lime nod la1x>rtbyJnflt Mims' I SOT. Elm TO, 
one of tiieKc nuiflts or your farm. Soon paya B electric 1 -ifibl 
for It self. Simple, *nJe, reliable. Ideal outfit for | j,|j.nt,ete. 
f n.nn c j:- . Lowest running and repair cost. Gur 
r.i'LLT.c your sr. i ar-Tnlr-iv 

Write for FREE Engine Book Ne. C 449 on 

FairbanKs^Morse Engines 

Blhm how vur wbHiiA c«nttkii hiti> farmer* OMHM. Wt# euuAu 
■ tivnil hLvUtJ ilIiiJ hSjii'h -:'if 1 ii|ficii«*_ 

FAIRBANKS, MORSE &. CO* 

CHICAGO, ELL. 









AIR COOLED MOTORS 



l A II* F, to 



10 HaP. 



CLfStTlSS LIGHT WEIGHT MOTORS 

For undid hat 1 14 * t too and e4litT puTT-oar. where acrmit purnr 
Hint I i ,, 1 1 L Mailf Kt rn- tim| ubiihI. by E Jl e Sir I K. 1 1 1. i~l - 

£ ™t- nn'l '.>■« bf nil ].p^nilTia , i , L A.i'mru,ii(n Oiiti In r-bkh: cyl Lr,. 
■f. Tffir La i liilO 1 1 1 1 : i ■ I l ■. ■ J Jl . 1'. hell I ntampr for i'iitn.lry(iip >£. 

O, 11. CirnTTSS Ml'fl.CO.. HammOmtBP^ Sr- T. 



1|* an I SU n. P, 
ocynL'PTwd wiLTl sJibrt 

tniDIMI tl 41 H B (■ r 
spray inituja and 
walking Ix-nm *t- 
torhmi'cL fur ininijj, 
hilt water from, tt-‘ IIh. 
Ill'll 1 irmt 
■310 poiibiL jiri-Mninr 
a IL day wll4r»st h-naV 

hl|T. LtSV'II uh |||L 1.40 1- 
ucf ungLue. 



TFi-fle /dr aijeih-ty 



Am COOLED MOTOR CO., l.jui-sLufl. Mich. 




AMERICAN 
MOTOR. CO. emkuve,to. 






Look at the Heat Design! 

Tin B nr- a: Link- l'i H. 7. 
Reticle dll tLf: lucrhuk 

FtondBoroclj fln- 

Wlied. 

Bure 5V; Eiwbiw; 

Btrdfaba iDthl'H. 

Tiutw enulaefl wdt 
d#r*lnp urer 2 H- t\ 

Writ# for 
CatnJo« "P" 
of lu til 16 
EJ.Rilotdm. 



SWOT DOW1I A SMOKESTACK.— Thi> T.rniiLan Jmimlrr 
n. ns 4 In' see nr of wliat Mwmdii,’ lik>- a >h.iin I mi i ki- in-enEly. 

IJlIi-Ehlt !t htiifllL I) | Hit | li li (if I hr miiiki'htai. ti uf Llrf* 1 A V I tral r JF 

(ila-w dOTrn or rattier wnh p*rtSii]Jy Elvwia (Ihttil unit Lung 
liy u poriloai i'f tilt' aibert inm. 

Harry l.earnur, stiiilk>l linTd and Iiillt on tmw to jjrt It 
flown. Tbpny won ehi ^caviilpjiirh In ruvrii. iml Hairy; whit 
Eh U itiiihliiiili ■ mi. | nf :L i l.aji, fllLulty 1:1 1 il|fKi|t A I <■' In >■ t 
HE*.*. 

fir well! t-fi ii BilhWiillll ana] neetatwil n S2 onlllinr rlilr and 
t ottfoad of amrmiilLl'ai. TIWIi lie L-utd bFerjtwdy tv tom 
aiiiI SliiHjl. Harry Iml an lilrn tun I If he ranlit hliitut 

itkhizIi h«Lrs in I ii thr leva tlinL |i«-kl the Mrrr Ihe Maelc 
YFV'iilit falE down. Eiarrj's Idea v. L-: ulJ rL'hr. 1-u i tin iLLd 
uni. JlciiTP nri [Jim imw ni:i rk:d-in 1 1 s I l I p i J IiJh nedshltnrF. T3in 
llekt liifin Id h«*;Hi|id to llnhrj'B ahKAl CM u l>l W*h J.ie 
flirlebler. Hie haii-k. Jue tin:- n reeOtd fur HlufMtilii dhett 
with n elMiljriiib. Inil on rlilr hIiooLIdc lie fell ibarn. In aLh 
It hi Mild, J'V- shot about ICT> ataul# and be put about 
Ulli wbnrr tbry Ikjtnnnt-iil. Prime wriu IiIkIl mid pniisayL 
n vd r tbe 9tR(4. ijflibin wnmt kiw iiul piirir-iiiTail |lny flfert' 

helijw ilie limkr ■ Joe Miteenfod lit eutllus oC the ttuk 
■ill Iml the H|, n in flinil l hea bi' crew- tired, 

A.I Liil?! Btnei.- nf l hr (ciiinr "Patef” Kemper enme alnny. 
h'nrr If tbtrr Is nar tiling tint K cm ran prldrs lilmwlr vn It 
Jm 1i3b pniiTk"iiiair'rlil[a with a rlil.h, 'Tahy" look nlHdat 
+ • ekois mi lire Be«m and km>l no lreiter luclt tlnm 
StTbckler, d, l ] art il eliht d ’ -k eCfivl and down ran'' the 
plrcr vf nlark. 

Tin'n it eros dljr-Ttenvl Him t lint tnp of Ibr Tt'Enibilaff 
Rtdu-k itar arrhyrated with a large number <A baillMf aalt 
the erhrk liHilcs "Lk- n hirer, nnrl Ills' K-mc'ktr piurciE frirth 
out "f Ibhumenble bikaIE iwitr*. it isn't a heat Job. hut 
It wriH riPeettre. nerrj 1« lunf, but the tepunitkia uf 
local ride tliotH bail been Inevllibly litaslrd. — Cabton, JlL r 

Jii-TTS. 



THOMAS AI,VA EDISON, Slxly Voots -f an ITiwnfor’a 
Life. By FitliicIh Aftlibh Jo no*. Jlllin.. CT bji. , Bfoot.. 
rlollL. I'rlce, Kl.lKi. .In ItaiEHirLnnt blORtBpliy of 'air nf tbn 
preriiiftii in i - 1 1 Amcrloa Im < jirodueed. Tlir wnrl; (,>u1alii* 
enniifti of 1 1lf- [termini element tb sin it dlRtlnrthe In- 
teifChr. Atl Hr. yillMiD'* grent IntTbrinns ptm <Ii ^itIIhhI, ns 
well A* his i', n Tiler rmes, yet l Tin hook- I* nt mi lime 
beyub'l llie *ri-riifie ri’fldtT r s nlilllly r binloi-sleilii anil 
cojvy it. Tliiitimn V, CVt.iwrll & CQ,, Xrwr York. 




Hie Campbell Tool 

B«ttyfnie'ir|lOi»o , w a Fills 
RboiLld bure rlttitoot 

MTTAKE. Bf'FTH IJAffH. 
MITEFi, LTBE OAOB. ICH, 

£5 ce bin. 0 . S. hf CAnadl 

III Marjlial] St. 

fUZABETEI, N- J., U, S. A, 





DYNAMO-MOTOR, $3.50 

(A Dyiaamo pad Motor in Ont! 

d dynoiuh, it win liftht fiMiFfl e.j,. knup® 

(■aallj-j e pi- niv- hniiiisinri i i.'ils; I’hiriliA ei: if 
h^nnVrWHt alpfii||ipca , i' nfrJlir.r-LirtrrjjjI.ri', 
*1*. A» 4 UinSjJW -Trill M| w n'lti 1 J^nlliij md- 
rliSlH', inrOiiTB' Iot|ic, i-hin|ff whc#k tirtkilit 
ksw. mlvrytlelUL' ilOTliX*. and 
»Oior ue*foL in nnaw i 
Mrw LCn-JiMfr bnTtrt, n^d^i^, 

1 m lwa l‘irl'1 bin! BtB|'roT<d lir_3±. 

hiilili>r>. I'rir* jlir, rit'Uf'i LMht 

S-jH'I iUmp fuf Su. 0 OE 

r . fit Lhmp ■ 4larllriraiJ. 

ARROW ELECTRIC CO, LU3 SouLIl Canal Street. CIUcaflOL IlL 
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A mtmtJily «eclii»lf^l7 ta IM> irt" hM irMnllee fitflfW enUSWrt. It wLH tell 
j'ijv hnw ci •It^-'ii y-.iiir .■ntfir-i: riiiiiilmg ainl ■>■.¥•• foii jfinjii y i u r*|ifit»iurt rfitiilc*. T(h duJiCci.tn 
K*«(i MdnUtMuinteBl roanr-te-^ tliu, munini f*u «*■ Ln.t,:m,i |h:hi|iU: < l |iftMiitag nr coqlcnplit 
Lug LLl- purcliM*; ■.■[ a sambiuiUiui h:H| ;I im.-, 

plain gas engine sense 

pi tUt l l HBg thu fi|-1riiAST britnlplw *rt (Tim Gbp l^niilnc- In simple l^iiLrua^i 1 — but- Bupp^n^ 
H uwnt'll Mrtl'l H»l It Vl HUCUl'Srltu IL v ■ ']>■ mil' M gBS fURldU. ItOU l||ar HuIiSCJIpIJLfD JiTllig 

n( tins fWtir. tl.ft) a |w, Plain Ghj fciiisliiu ■S'.'imu bulls fur 6t> belie* * vup>v 
A Biicrln] IIai jti-.l uirur Lnwu dpmi Hit Him I’i.w Mr, Oiw Y«ki-, iieiJ <)q« «aji; uf 
I' lulu Irk* K.bg'I.ILA M'linf: Ili L' JH.CHJ, A3.i .1 tiKlyifl DC unfit- AiLHiiJd 

CAS POWER PUBLISHING COMPANY 

Court Street, St, Joseph. Mlchlxin. 

free MiBple eup-y til Git PHyin-ur, il dctlrc J 



^-ELECTRICITY^. 

BOYS WHO ARE INTERESTED 

In (lifl. fiwniaftHnu urn! pIhitilUpk Bttnly of Fleet rlritj 
ilniijjd lHi-ikI a ■J tr'Ut sL;liji|i UHlity far aur HCI-P»iKif 
lag. A liic tiixik of electrical education contnlnluK i 
iHourea and description* of IwcdraiH of Electrical Toys. 
Bulls, Lamps, Telephones, Ru t I ways, Motors, <Il. 
Something flectricnl for tveryltuMlr, Lowest Pikm, 
Oet thr Catalog- Fern'!! Pro^t b\s It. *, 

VQLT1HP ELECTBIC- ifC. Cfl., Vollisp. HEwl, StlUmore, If. 





rim farm anj> shop iciicipk. aor t 

r unrlUiMitoraQklDK: jiocilii - uf!£i‘:-.rs- 
ISuras Alcohol, Kerosene nmUlainllijn, 
All sizes 3 d stork, 2 to 20 bnrflrpewHT, 
S-ii'd conunctlnK iruiln. A till fric- 
tion tii';ir5iias; no rlbratlML. 

Write for frtje r*uJoK. Fun* 
SiipiLnilun.. Corn HSirfnSiSetx 

ftri-iL SLL!I>, FniDIM, IJJTuLlnCii, J-.'Ih-. 



DETROIT ENGINE WIHK5, 313 BcIICVie, DETROIT, HIM.. H L. A 



Tim Avf*at iad frblltst War to ret perfect ignition fer r oy f rufilnn Is t» MS+ It 

SPUTDORF COIL 



DIt«i mDiD power with. leu troutilr, And eipenid Ash Department H for Patting 

Cl Fl SPLITDORF, 26 1 Walton Avenue, NEW YORK 




Electric 



Power Motor 

35 (•!■[] bi 

Empire Urn. W^TLe, Hi BfTrtiifp'jii. Cl. 



Ssntple pr‘TT*'n| fw 
AruTitu ^■LirciJ 



I 



F you are interested in any Kind 
of a Firearm, write for Our be&uti> 
ful " Gnu Guide and 



Catalog " for 1907. 1V& 

Glr-rfl BlfiKi fiLiiniH I>n frmtfl. than Any latalng piib- 
llulmj. ija-kh br.-c. prktu and mwi cudiji I ctu llxiu. 

THE HOPKINS & ALLEN ARMS CO. 

32 Ckestnut fit.. Norwich, Cccirt... U- A, 



Electric 



SUPPLIED, TELPPnOTfFS 
SOVliLTlK-fe, CauUw uf 3ut 
Fire, l£ iL'n Electric, wc bsire 
L!l L!ia [:iLlUl'L p IIU 1 Lid. 

OHIO ELECTRIC WORKS, CLEVELAND, OHIO-. 

7! , 'i 1 .' ■ ■ , M 1 ■ h I ... Hn i, T, r :r I'ynr, J'l : L' r, , Kiiu, 1 1 'r i , l!=.ltrri^“, 

mat,. Boll., Ux=j-I, Etocbi. BTE UNDERSELL UIl HUHT AOESTi 






WHEN VOU WANT ANYTHING 

ASfD DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 




tRE STA6UKCB 

ItOTt-lfeUftL 



STRELINGER in your 

Laiunph is like Goltf 
In your Pocket; 

Mighty Satisfactory 

1n£ S I HtLIJifita ALWAYS COLS 
SiFt, Simple, DuiiLble, 

HelLbble-, Po^'e-rrul 

■TfDOD AS K'-'ISJL nfU r ]Ti ^ub»c>£ 
WTvii-H." TIiilL'h III! HuV Mi« I. jLI J 
tJtein «UUt? AIiW ATH. 
rilOI’HtK LRAVKSi. when fhy 

Hrn'l uiurr UbOULH .l:* .i ul. 

,. , , , t ry i n Hi iirk "J anil t.Csidli'MrL- 

Ti • i, ,| Hfallen n ^-ii.- . i..-- . 1'., fo50 
ir,p.,sjr> in tinij.i. hcim ni utt< 
nlfillir, ■*!«>; i . • I 'liiir^Hti:- i.,p h. few 

wir.t-lt' I LJ.-. 1 L ij.j 



TOE STRELINGER MARINE ENGINE CO, 

DtspLL, -iSh.ODTIffrdiF 3t„ llrtrult, mchlgan, L'^,A_ 



The Center Fire 
Spark Flu; 




Kadinn 

decarbonizer 



Tlir rtniTHif LJi'iii 
CuiriE'rtrMcn. 

1 ncTKtnpofl p ,-j m n r 
lU^icr cent. 

TlMf Rat' bib Jlifli’ 

Inr 1 j I«jj. Kttlii in 
Ceubsmll Oumpri'i- 
- n*n_ alLuuirj i'n- 
iikumii b) Crui'L In 
si] -llTiv-limia A I 
SMI l 1 ' rilLM’i 

Pltff 111 il 1 V. 1 V H 

Jcrjit ctrea l,r In - 
r- ii t- h. i i, lrH j.lL 
fJlflTLf:-. 



ItirmurA iwiw-- 
*r ii iirrur-iil 

CtraiiBt i ILiiJi.t. 

ClecB-na 51 i$t ,.■ t, 

rlllLEl. 

Ck-aniiTBJrrfl. 

?i| 11 rfc p'lwur 
M'Ti'HI'UUlL L^lI 
tranbls, 

ICritiiirr^i tit, 
h i> 11 cuiil lubri- 
rah* iiftrta af 
>.ui..:ilrin*- 




.■icnrJ /nr (h I u?.mj 

General A^umvIjUnr and Bailcry to, 

1 5 A ScriiMiJ Struct _ Milvaukes. Wii. 



Copyrighted material 



Ficase .LTj'H-J- flirt pnpuTtrr Hfcphn Tin's 
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Mullins Steel Pleasure Boats Can't SinK ' 

Easiest to Row — Absolutely Safe 



Pultun'; 

lh ZC. La.in.ily w 

L-rc Hi - i — 1 §. 5L|-ut*lim*ed. 

with ciara, #L5fl 



Aljdt ‘ iittj, th air dumber! In tnth cod like a. ILfc bonl. 
un^i44K|CnCX|AiT<iutoFHlnbsllM & liiJifrtsrnjfei Every hc&u 
N. g'Jinn.1fifiii. EduL but Eorfhin Etta* siummer t&- 

a-orti^pjirt. 1 , dmi u m nifl fc . K t _ »*f i pee dy, 

Wrilfl ter nnr 0Atel4m UJltSW UMil®. 

unfcir £m[|, Eur'luu: P.r.,1 PUMfi* BaAtl- 

Tbe W. H. MuLLI bk C* , ifcjl F-mUIb. HL , H*lra., 0L 



for THIS FULL-SIZE 
CABINET TALKING 
MACHINE 
COMPLETE 

with 
Edison 
ll coords 




NO FURTHER PAYMENTS 

T ho most f-e marlubla vnlua in Talking Machines 
over off e-red, 

#11 Let* jim'l up.-ta.datc improuentcnl*. 

Pine app aaranra. 

Encsllent rw pmdu f:l Iq ™ af tone. 

Mnunted an reversible, hard -wood cabinet. 

Placn. StAhd*hl Coin mb! a And gdNton raro^it*, equal 
to machlnei casting several times as much. 

From factor* la you, 

w* mahufucTuhe it and BACK It wUh a SIX 
MC'Nl Ha' GUARANTEE, 

Remit bv P. 0. or Enpreii Mcntf Order. 

NEW Vl>RK* CHICAGO SUPPLY CO* 

Drpl- E'. M, I'H-IIK, Umiulwn*, NEW TORI! 



LET US BE YOUR FACTORY 




W« make any tiling to cmlrr — Stiunpi&'W. 
flliuot JUmtuI woTk-adTCJilPH: a Rood inacbLiH- 

sihnp- shuiLld do— wp tld — Iii^mpsli wfi'fis u; ■: u_>:i 
ohm. Wo pubUflb H Xbe HlLeot Partus t/' Ask tor 
a KitcnpLo copy. Wilte ue. 

the <3 LORE MACHINE O STAMPING CO, 

.TfilO E Eu ni.il mo A veaue. N. K r - Cleveland, Qbld 



LETTER DELIVERED AFTER FIFTY -FOUR YEARS. - 
Afler It bad bmi inure than ttrtjr -IViitr j-j-nrs in rlie iii±jU 
a Inrter m dullreietl I r in n iviitiiini In XfiraEirk. 

X. J. iIfim mnriiliig iltr, XewnrV rn'.w*fiA]ii.i , & n-iHteteil lliai 
* letter tad been Tectlved at tba poaloOke iddcewed In 
Ml?* Etflkabetb Cant. waits, Ike iwnStaintfc nqi vrhbcli ahutKd 
tun L JL hud been mnllud In New CkrlrnPH -un Ihw. 34. liil. 
Ttic Jl 1 1 tur pinned t-u Pave heuti written l.y n cnudn who 
nltcmted tin- name arliool ni..te than Ini 1 1 j. wnturr ngn. 
Tin- Ink infhle ilie Irttcr ht* ra t ■ r: ■ S I y faired that the 
■rtlrr irm bar illy dpelplicTnliln, lint the ml dress was ptaln. 
Kn hit wiif a Tile, »r willing, in tiffer any expLanatl^n ef 
tlih u-lienolifliita <if i.|sa Eeuti' ilHHiw lh" ;tin that vl:i |x-oiS 
BtHSfr H W*B rilialMT 

RED AND BLUE GLASS COMBINED PRODUCE DARK- 
N ESS. —In Itihhii.' tluiiiich n Nil- L r li^* all nblectii I col 
lil ml 1 , find llirniigli n ml $;Enssi nil ntiR-rta IcnA Tint. I.mik- 

Ln,- lliin-ih-li the Imib Ilf : In-. II ..I III,- * - Mini' :i |ir!-i...h 

W Ml III -Mill-: 1 1 - M-M VinLl.r, nil I- -I i> I ’.i- ill. il -I III 1 1 

lilt i-nrn, hut if (.lie HTilijr^ Hte- imn;-. b'> llflit will |iaa»i at 
.ill o.nd ihr L r lr.K-. wilt JimK itiTp hlur h. Tin* run-jin U 
lluit the tiluu gtnun dLI<™-m no Uplit tn- pa*a eireiit ldue. 
v. IMli- red uJli'V.' -i no llfibt tn pn*a lint red j the reuidt 
U-laii,* Umt nnllLlno grin 3hTmu;]i nr nil. 

SOCIETY TO RILL HATS*- 1 pew aaanrlalloa Imi bem 
neR-Hi.Ixi-il In rn-iiMlnn, Eii^IiitiiI, rn irnfin ± war of ester 
UlUtldfi Tni a. It I*. Hi lin i’iiIImiI the "Hni’let* Tor 

fbe Daatrufllon -of vermin. 1 ’ and Han amnftg It" anppnrtrew 
Ijord ArebuiT, Sir lau/lur Drunt<ci. Snrjteern Ceaetal Pb*il- 
uIlbtf, HLr Quit II. Johnaop. t^dr nSlltaTt Darker niul Rib 
.Tamers Crit-rh Irin Hrt.Tm. Slnei' the llrj-t rnnnir of dt» 
nt Iranian (Inn the norlnty bin linnn rtinwerud with olfrri 
i.:-f t^'lhuhi, IrapB. vlrtrn anil other iTitaitllilu Sjw-.’lilc^ fnr 
drrtrcrlng mia. 




llilreilna Httlerv Vnlftniilei< K ' r ' M|ir, i riiimir oi (5i™t< nim ih* dHind i. sr. r. rr»ai=-i a it. a 

All . Ul]|« UAIICFJ VUILNlt.lt 1 ^Ijltpl D L id diridau Slif nr cfcn atHiliH [Hh-H ^Uti n<.n-ITBir.T*.We null 

Eclipse Battery AmineTer “■ d ^ nd ' T,1a bt ‘ 1L 8lmH 

Eldredtfo Elndrlc MnniifBctnrliLd Cvidliuiv, Ka. S Foal OIEIC4 Srjudrt. SeHadfUld* Mass. 





'UFKN 



TAPES AND RULES 

^■ETHeiinT 

m SILL DEiniEIE SED HI [JLULH It. 3 

m cfu'mx jfeix {7a. 

-■ *»pih™-, «ii?«., v.ee- 
NTT Mn. umr. m.. iff 



t'reigtil Forwardlnfl Co. ?Ss2f^ 

r |Mn*e1iit|-1 Kneilalaand fmm ill -points, nu the 
PwrlBr Cunut. NS HAtapatUi (tnlldlna, (IblcnRo; Itdl 
Wrlfthi Dklli)Lna r £f LhhIhI «,! Tifiitnmt HLil^;.. Hoaton^ 1*1 
tRUuablii JildR-., tlaji FrutchH-ai liOStiniHutl BlWk. Loa AiLgelriM. 




ANGLE BENDERS 

Vro tnnko brnKl-pomur 
Rcmdi-ni foi" formlnff an* 
kEes lu stciiiR, 1 I ili'Li C li i ■.- k 

eml umlor. LlebC stock 

C;lD be In: ill cola. 

Wall ace Sup-ply Co., u w. wiskinuton st. Cbica£o 4 ML 





Th* "KICK DRIVE" in tor driving *11 
kinds of lij-ht TUA-cbmerf by foot p*wor, 
Tb* toUo«i.ug *rtifi]?s are built <*m- 
pletd with the "KlCKDRIVE"* 
Citflllw Snwj, FnltsLiiid and 

bulling Uarhliiu and fulfil 

f?Ef a ytm cs fly JilN f H'lH A f wd it, 

Dixjkfce NArtA jLPiiiirt, KEf 10| ^ , , 



REDUCED RATES h3lo h ' i:sEj 

T-'i Oft FFK'H COLOIUBO, ClLttTTlMA, 

itun AMI Irl-UJIII.H, WriLi 

BE1INS IIDCSEIIOLD CflODS CO. S3 1 Flnl Nnfl Dk JEda-, CkJage 




BEWARE OF IMITATIONS 

Fnr ihr israufliOT cur cuilcnun wp Arivi«> (hn 
Elcin'i Fiicri 3i e bEiBj aB.il«lcd, t* b»la LlIle K Icin' ■ 

Thii. loircver, deci be- I mckt ikm Klcin r i. 

CAUTION ** ,hH WAa * w 
^ huh y # hh im 



IHWff «( tfP^rw _ ■■ ri ITT prtllE 
■tRUEK ICU +Uilfi V# M? FXIlllE 

SI-rtP'> Tlwr tn w pr«d»n al ■ it* ■■ I 

TlaHrXCXI ■£ d tin P i -C-rf 111 (Ml i'dl I KM 



MATHIAS K1.E1N H SOIVS 
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r35pc<'TejCll, Tl>4* V 
■lucotLb aorM beon-n, 

rtj^iluilfinlrjH th* wral ]'■ 
thu marc ^lio kr.p™ t-n 



Electricity 



VOLUME EDITION 



'memoir hems 

POWER 

LIGHTNING MEANS WASTE 



OF CORRESPONDENCE 



FriuiltlLti I.nninil 1 UE. ■'!' -n> I-. I.m ™ ni.it wlh-j ent-iula to m* i I hi ht- liurl 
touiBldiuM r Alibi O' i :i mra Into po«. r llu- ii’-tur,i: ■ n:i : Unit It* a scmir to _ 

lfiiuhrjrisi b 1 jlUilish c 1 1 1 v. . r.c».-. Ililhi Irtlffr 1 nu'niin iwtifpri 

1 Iih'I rli-l l v l- till' *thiiH,-I ikiwit III.- ivarM EiKlJiy. In BhiV y"irn It tin. 
ImlntTlif, Tt tmn>1il m*HiliLLl tk'l nbfl ««*r» inwilimlw oiipyrtufllUd (a 

apply il. You «ui Ji’iitp iuvnililnw lliu' I* l,tHlU ‘ l tr from it* 

Cyclopedia of Applied 

JUST OFF THE PRESS- NEW B 



jjuiiie uf 



the Subjects tiealeJ 



Flfvtririi; .. - |:|t<iiic- Cnrtoiat— Klivtrtn Wirlac- KLritrlc DH1 
Sijlrfnfrrnj.h.— iTLtv h hn : l', l,vnii,li.-T,.ln.iiti«ni]ili- ln..ii|:LUiHtor 
LLut*— , t , iiLi iilii(.i,:. n . itef.|u3i iiad O M M tiwwito n Of <!«■#«•- 
U-i'inre— T'rn» tit LiytLimrn auij iHntm-n — Klnr-iLupi — 
LtjlCrt IXlL'l tint IS! 1-r. -i h — J> lri.n-I Briiyil T.r :n-l: Lliiii HhC«|« 
-EJwlriaj] Mrnrjn mrati^Rlcotitc IakIiIIma 1**.- 
i-Ui-i re Ate * ltd 1 ntiUnlrdMnil Li.-lilLn.;. JJn;ujt Lnniii. 
tVh.i*-r-SEewJtt Lump, Oa in I uni Lnmjv utv.— Flit'll k 
El-:- 1 1 "II - E, JlicIlldLlI* TLI i ■!- kn!l Sj-ali-ni, SEiiLtSplk I’nLl 
H'-iii Lptit, J- 1 1.= .- r t 1 1 rpcinnulLe tontrel— A]tJi-mstLnH ISii- 

reni .'iLnKiH-it, i-.tr Hin.-I- I 1 !■ i ■ is. ■ EHwlTk 1 Hullwu- 1 — 

K i i-irir T.Vi.lilinir— ^E.-rmiy Vapor Cciararier— MmuiL-r- 

Jlienl rf Jr jii-:h> Aid "«U-I:ir>, Lr .1-1 ii-l i ii„j H n ] .:h-aLI> T- 
AU.ll K\ il'ji'dj lit TrtiLlilItJ. U Tliltl £Ui SliErtian m L LtiCr l_ n rnn - 
bm l i.li -r, 1 1 1 .||| ji=n, I'Er. - lott*— OrjltW.1 StiLlftl 

J-bv-irti.-rLut i-i’iitiTiJ St-atK'n- Lhi-friyri — £tor*i:-r r»l- 
ri-iliv, Lb: I u'Liliil CboigLuj bllil Dli-.liiLlniI.il, 

Tr. ill ill - ,ii 1 1 In ir Jii:=jiL-Jli-*, Ti - :h fi-T l::,-.-.irl- 

' i- - 1 . sir. — ISnrut Try mhm: ituLnn — Altorunl lug 
Current 3J i.i 111 ikn gr, Sm'lmiljiu ,TJ:-.ibni jt-r 
t'Liirt-nl . Kin cli-m tore — tfrut'licuiioii* -P-r- 

T- . i in i nr. Pi r i- r r , Tinoj-fc rcnrr-, Jiirf.irr p j ; i |. r , h i , : .j 

f. TIT.-Tt. r . I ; nMMIU4 ClL»iL.Hiir, life — Jpt V mu CieEi'L^. 

■3't.jtjilitiLj— I dfIiiiMp : Ir-iwn .-nth. Mrir . 'l [ 1,1 J / '* 

L.i:,,-. Kt-:„,„li-h Oammou Hul- jn^ T ^"i^v iu-e tZ 
Lit;. OiH.'ftll IflU, .ilinfiEgt. n m i n-| i i i:n, I will 

BDULii— Autctnntk Ti Uiiihn ■; .m M*W hit.iI I £i1>j>wlllhiii fa v 

VTL^1«*. TclupliraT-TwJfr. /y il n. : ej iju it t iLCq* month 
... jar IHC j I IlllTL* III "J’fl. 
r li n ne LI 1" 1 JS.tLH't.un- h . | M . 1 vLLL mLIt »ou 

Ti It, ^rupiumts MMp ji.r ^Le lAi^iku- 



AdilL-i- 
OtiUt ^.1 loii. 

JtnipluyKr 






Li , 0 1 H.1 [uijnu. i s.10 Jarht^ r Limtiiil 
rvi-iv I -I u I- fu-ih Hit'll i-urt-Tiilh- Mill'll. 1-1- i I --.-il ILI 1 . 1 inwiighl up 

‘Jill in E 111 I i.---. Illtisr ..ll i.,1,.1. n«il Ml I IlCL ItilELl" i 1 1 1 ■ • " ri I I 
„■ nr.i III i.Lrn-Irli i?r in nil-ll fl rimj.lv. -r rnlll'-.l TnrwiitJ, illW'tl 1 
I TutiH t'Lfn- JHliBC . 1 - MUiH-l*t iDuWlnrt dingTHBL r.r uhlUtenTHplu It J 
I! LiMiwl*d*v nri.Sm-trLcHy Ikni you onulJ n nt usi-H..' hi-hIih nt p / 
I"bi‘r. 111',., nL'l l-lll ihll ai-dl t>* MniWflt iLUl t-t loU*. r»|'U-ISl.l |l]vb / 

!■: liiiH , li , ilK;t l '-TllLn:iiiI is f(w|li.ii liiA ^CuLI V - jf 



/ la bclf It r- il H oti i c c a . 

/ I'l cl.'il i-.. rHSU ii.ix* * 1i5«t i- litpn fil ■ 
/ Wi:-fh piiibiliHllcdl. It -wiveriM 1 1: i* -*JioJii flftfltl 
lr.ij: th«l «LnjQD4l <4U UBil4«nl nr il IL It UlLun. 
tJ]] j rive snu, In fi fww Lrure -nf boirip P>rikily. 
□ LJl-iL .'rt-sirK Tl Eh un i n,lm.l unlilti tmTii?" 

I- in H nfSi r *-Ti‘rj HfH. tUiu LO C« >L I t: D 



HALF PRICE 



FOR 30 DAYS 



hpiN-lirt itrlrrHim litry I’rlix- TLi.s.bTj. 

i3fl«|ri.-.|l [fiuiivnint 1 1n' iu-fil. 1‘"- 1M wi I Li u ILi" 

feis-Hi; dt'betwLsi 1 trt jru tJiuai in w'til' »‘b. 



I'i-Se-j. Si'iK I FLF.K. oi-pp^i prepaM. (*« rtcnlpt nf 

il-i-'i siii4 *- ii in.. n.r it UDtJl I'nu tuiTu- i-ii.'I tbo ►jiU' , Lcit prtri. 
IV r- C'CUfllu}' 9 hu ii a; a- kill! til- : i iKC|a>9 j'ijli. 





iris 



HfffEC J/flt^DJI If cpfl irplf-l 
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Practical 

Mechanical Rooks 

25 c Per Copy 



electrical cmciriTB and diagrams. imp* 

n seUecikui wJ iii l^LiiiL up-hi-darr :iil:I iirauckaL >Hiii - 
J,t:liuh fur i o -I. i i j J j i i . l; ilii MUMr-l:Lri.'T:-, alm-mn, is-lla. elec- 
ElLl- jjjj h IkjfJltljIg, [L'lUpllftni'H, |i]i’i jrir puWl'T J iiTli L *Crll 
wIfLiik clirultu, 1 IiiLii -,-1 JiiIl rviLlHj r?u:- -Hiriiiii'- iqi iLti":-. 

lIlrtaHllMJB 11 Dll UMlfOTSi, iL'IlLllllkfr' erllkllPgdr N- H. 

iJ-. Mii-'liK-r. -H i-enl*. if.'.-lpM.N. 

ELECTRIC BELLS AHf) ALARMS. Ilow LU Jbhdil] 
tbfim r B>’ JT. il. ScliuL'LiUr. lttdudluK fcaltBrira. win; 
w«nl W Irl ii|C- cljuuLLti, jill-Jr-h, lii-lU. bui|. r l tr .lI jlini - . 
Illicit mid Lmyt ivii Elt j.tiijius, Hlv rilnrnu, i iL-r-jLiiiiHtird, 
Hljuuuclllturt, 1LM4J I In' Lumllll^ j. 1 ill IWIMl Jftljf I'f fnull*- 
\v 1 tlL .'ill Nll|-Lll:L] dSlIiUPHlIia. £5 L 'SBEfl. jJBtfTJiaLd.. 
MODERN PRIMARY BATTERIES 1 t.L-1 r uun-Lrne- 

tln.ll, kll-c || 'll! infill Ll.'ll II !|l-'l , T . IlLt'l U'll lltf I'il LleiJl'S 1(51 
IdiCClinilUH, IUUIiOTH, 4'tCCtrU! ]t|fllt*, Lll'JiJI'- 

tiur. d'lL-:. mill Tor nil rip*rJDn.’iHaL warl. lij- ft". II. 
Hclibt-Lder. IH jHtqra, S3 lllu*t rail oat Tbe be*t anil 
] at nil AllieTk'bD bMfc 410 tbc wlibjc-or, jLJi fUklltt, 

]||||'J. 

ELRCTftlCTTY, Thu iLIKly of, and Ms law* far Iir- 
1 : 1 1 1 i x ■ r: j , ci iiiijirli-Jiiif Cl if luwn til electric curn-at fim 
i-rall™ bail flow, OIuu'h Lon', jrii J I'DDtr :ri^ mn^Di-rliub, 

ludlit 1:1111. liTLIIv I j>ll-ri Ul dynAlbllK and DIObaH, Wlrlllif, 
will! i‘ ipi'l.rillijllrl I'f jkiijilr Dba(bi>IBAtk* ad jipji lii'iL 

[ 1)1 iMft-trlCiLl i-alnuLbltaaia. El 4 S'. El, 1 1 ,- j 1 , W j Lli 

-m crlgUiiiL imiBir&Ekun* and a tables. 25 itiiis, pout- 
ini Id. 

EXPERIMENTING WITH INDUCTION CnJLS. FS. 
A. .Yon-tc, tun Iiot or ^'EuituetLau Colli and <!nil Moh- 
iun-’" A mcit InoErnrtEvt Utile full Of PrAdCluul 

and iJit^resilTig en|fM;r|iin*h L?, Cully eXIdtillWd In plain 
Inmcn-Tr' 11 n'irli litllin'touu bliils aril Inns Cot ureii- 

Jug euleftaltt [ 11*11 Lb. Arru.iincd under th* fallowing 
Le'iiiIIii^h; EiiIriidiiL'tlnii : Tli* LJaDdlIn.ii "C llubmlmr IT 
full: ExjierLiibcutb v.lili iiiiiirlis; JilTrejd In i lit*- 

Vacuum: Indue II- 'll nsnl WLreJcai TclFgraplij. With 

m urlslnnl iDunem thiiu. lid (be preen.] sg c.ysn 
pCHtpallL. 

ELEClttlC !rAri LIGHTING. Hut Jo I rural I i leeiMd 

Kl'U ISIlLrlli.i; :i|i[imTii Luk, I 1 1 . . 1 1 Ivii tu*i Jnln|,i H | IK t k |l In] 

.ll.lllijjll. nyiteicill f4ll- nil |l Ml'IK.-^l.'H, AlJ-l.( lljl- :| ||| | 

eeietikni ti r aultnlile Iwicerk-R wlrSiv mid tvvnin. By 
II. y-. N'lriti'. 101 uiiEiev. LLIudEroLUiiiH, imjiur. 

centH. 1 1 1 h 1 1 1 1 1 1 . 

THE LOCOMOTIVE . minplj oxciLblned . A ILtkc In- 
ijniliiolLon (o rIn L Hindy of rlio lootMootlve 4 -ii.jiiL.', Iln-lr 
'.>r- 1 5 J- 1 1 . 1 . Hoiiali'ji'Ciiii and rmtloa. with a ulmrt ciite- 
rlilHiu, ami 5J1I IHaelrul lone. 2 n rr-ntn, podcpnlil, 

WODDU'UEli JDIIilE. IThiw In I wlnjlrf trj 

Ijm Iliq-IU I II rlli'l.i::: il. ill.- :i 1 .- 1 I. mi i- -i-n Ii| 

InSiLi (4, daTidbil joint!, J,lih' JdLiiiH akiiI >-i:iirarw jvlntb. 
Witb a (Jiflf'lff ain tlmijInE- nr. Hiihvnrh . m-Ylre-l anil 
1 'n.larfi'i) l-iII LL-vil, HU paircn. ] “a JlLutit niCliiiLa-- R? m-iiN, 
(HHIIIIIlld. 

DRY UAIfEElEE. A pinf-htral I Wi llid 

ilcaliriilrjL,'. JIILIn- iLiid Onlililnj mf hItjt Imderioo. vrllli 
r:i lrli' 54 , Car mroonolillot giia en^lsiC 1 , medic^.L and. did] 
*r«k, eleclrlu iH'Iln. HlerniH, idefilHUiEK. exiivrLinmtt 
hiiiL nil |iij.rfiin-^- ivH|Eilr]inr a llrHi-nle' Lj-IElfy. E-'cLLy 

lllusEralril wJlIi SO wliriuat dniwJniri. emit iickc • 
paid. ■ 

BmALL electrical Measuring ireirti- 
MRNTS. dm-rlblniJ tin- imiiIl.iuj ddiL u>hi-' nf (lit- iL|f. 
fi'!'4-iif IrulTimiC'iil!-, fuLly IJLiL'M.-lci'.i, ri cviiU. ]miki.- 

'' ketal WORKING TOOLS AND THEIR USES, a 
I landbcnk f'<r Y'-unc EnRlnn.-nt and Apprcnticea. 
SIh-wp Iiiitt tn imu MJmpIo ttiot* rf-iiijEre-I In mr-tiil w-'O'li- 
1n.q and i:im|j.'l mu k iLLuaCinEcd. Tm otiu*. put- 

ruld. 

DIAGRAM OF OORLISB ENOINE- A IMU* uPpHIT- 
I MU IfMilg .1. ]i ni|CltC1i| lllll I BM'-.'ll'H nf Ell'.' C'nr'liK- i^i||il|ie 
crllnilen ‘■dii'H'liiT nrfnMTO [Mieltlfliip of nn- iiUlmi. 
st enm EnlT4'!i, t’-ibrniNl vnlT4'-s. aniL wtIsE plitM ifIu-ii 
fiLt-flEI tnlra plnra it 1-, itrrdta fir «,ch ID ilr'Ctiinsi r-r 
tbe il ri-ii'. tvi rEi full parfli'uie n. Ri-fitli-pHln and 
TiH'b. hIi:iFi: 4. -Tlie Clhtle pill Iwl. Wrl>l nl-fc-H mid 
i-hithii ivli-H, Esi'linminiii nf Diare*. f!e. rrlulrd on 
lienci- 'jisjrn-r. i* lie i:t rr s 111 In. iS' 1 ' ovdEm. |HUt]ni 1 iS. 

INDUCTION COILS, A prartlmJ linndhool; --n tbi- 
conHtriif I Inn nml lint- of sli.-r-fc and nptrL cnltt %S _ JCli IVS- 
Utustra linns. i-mfs. [swltibld. 

JOINT WIPING, iTnelk'it liluls T»r heqlnnere Id i 
jiLmii Iilrq. t- 11 LI.V lllnslrnl'nil. LY- rriits, podCpnli]. 

POPULAR MECHANICS 

160 W&shiajtoa Slreef :: CHICAGO 



WIZARD MAGNETOS 

1908 MODEL 

Abeoiiitfity the moet 
EfEoCnt Xogl'Leto 
over jiiit i>u L kif 

JUMP SPAflK 

IGNITION 



HERCULES ELECTRIC COMPANY 

ID lift.' IEEE TEUL 724 Lnncsdalfi Avn. r India njpnilia. Ind. 



THE NECEaerrY of trade BCHOOXa.— In, H PHiier 
rund befurt- lln- Mefltef I'alnl+TH 1 AnwL>L-l*1inD i'f Dnnri.-u, 
WIlLlam JE. Wall ikTuftn l.liurclf to Lbn I r- ■!>!■ sdiuut 
-j nra t Lou . "J'lLIv Tt-hnt life II hhh E:n- ruin for n Tuniig 
iildd Eli serve Ills iippruntiuL-sliJp to btr- ebusw-u c-alLlug tie. 
f-lPc lie ■ llb-ldL'IX'-.l EllUIHL-tf CnDItf-rebt tU Ft-Wlt'E file WiljjM 
nf H <TartBii'iaD. Todny lie wiitiir chp vrup-fi i>f « CMflfllDBn 

irEEbOUi *pp»ntFf«bFrk *nd tW CfLflk, If irllllnr 

Ln aelfTfr, la UnnLik Lu dblAJti einjikiyrnrijL an ini n|ipreu1lei% 
lirenum 1 II* areiHie masLET iiii-i'li.Enlc Pas tLElle rir.ii- td 
U-neli bEm, mid li'uulu In MKun Trorlnii-n tvIlo Ii± 7» leatnnil 
rbe irnda In nil ltd lirnudiei and ran rum cut IbJrc 
gdanCRkA «f Hnlali#.| vfcali, 

"It In rnnkiulilL-dljr Ir'iu l Kim L lliu- ateTnjCL- mnat-rr bicc-biblc 
iln*!! mrt chtc tu Ieu biitbt-ced with apprt-iilLmr. b4ir iUi^> The 
avL'Mgq Iniy ear* te li-ii rii n trade. lui-J Ii!s< piirrt,t:4 >■-]■!. nu 
ln:=5t.r I has In- sliaLL, Ynt wIUkthI iRinlit lhln gPeeL tipinlrr 
df (Hue wra IhaII [ iit IndHfitrlaHy by IturilhirrnL umUanJeo, 
mid Lbu h.lfh liidir>lrJul uLnmlnrd net by Uiuai nianc-r tie 
iuuJn.ru Im-il unleMH wb Iiuyb ran* u(i|>:-r1 uaLry ]iriiTld*4l fAF 
rfinsse wim wish tn Jl-ieiti n iTiidr. Irat sr-t prewntr-il fh.im 
ittiluq bo by Incfc of 1nidi» nrhoailn. It In time CbRt DEIT 
[DuulcEpaE, Etarp, ncJ irnEreil atii<-n anttknri||en iRoilld ooa- 
wldi?F (hS« ifiiiitYr, and iiYii kty iirvylRliNI fur InHtTiit'Lknj |p 
( T i'i (1m J i ■ LhMiU t4t 1 lie i'-ILil 1 1 ill I III* n M T I £Han-nl Inn of 

Amppkan mt'clianlra will )■? ]*r*er «fhl ItdlEet CELvlI for 

I Lu- l‘ : I > Ik. H lu i il I lit ' , 1 ^ 

-Ti ■ r:i I :i Inn- inti i: I - T: itn-ndv li --4:11.1 n i-ihiii' |Ml>ll- 
Int-ntH |i> (In- HjEuI BJtulunhnk nf liid'i'-IrhiL iDDunal ainl 
trcbnlrul IruluSiiE." Rayti PrmEibeut HuuBtrrlf, "teiNIe to 
millt thein fur JnihintiLn] wort; and In ™i i | fi- mart 
wort Ju lndaBtrlal. 1 ’ 

- - * • * 

AHONG THE ANHWERR t<i qne^tkniH nH ■ rrei’bl j-'IuhiI 
*!cmiihm.t1un were Ihc fr-lh -ii'iMti IntL-rriitlnq' *xaib|deH nf 
yuolbful nlibifunnatJuD : "OtixiB Lqnumnrx! in 144 Lilivra 

l 1 d. 1 L ns Jiwr -xritlnnry 1|pwnuieE'.’ f “Aurlirwlle, in -dd- 
fiirtilniiy-I brim It rtnri of felluvr win- lua nucbiihsd lilinsrLr 
1-Et ims ItltHT.” "The |Iyi»t |n ati EiiTi-iti:i| iirmid," -'VapuniDi 
Jb pijlliiiijr u-|r5i 1 he nlf nn'Eid -nut nf It fu L i.i|- In a ptfSIe 
liultlt- — It la Yi.-rjr lia.r'1 lo ipbC.' 11 



V ClTCiAM^E LIABLE-POWER. TtR 

Mikes yrat psobije. Tbe YErist ntortiami-oal 

GA 5 and 
GASOLINF 

ENGINES 

Simple. HiO&t-cfficieut.d-rrpemlshlc. Furl n^Yrrf. 
Guaranscrd Idr y-rnn. Sold cn crsj lornro. 

4tf Lursl Anenta Wtotfd. *^Wrtle Ui, 
Shrill yrille fcmiufiy pnrl HaifhiDi Waffc*., 
10S Factarr St-. 5 kelhurll If, IndldlkB- U. S. A. 






Rr'tusisjTin'S'fiU'iird. 
fiiim [Hiiifilii nbn 

pi . an- ‘iiMilj lbei«- Ifrlfril-S anA 

ftwww at pru port l:m ale prtrea MuftM aad. riiiilui:* cudf, 
imrni 1 ne gear, sbipniebi lauds Ehi> lay wh iwutn - inl*T. 
Muter (tJi.- f-kuiilrat mndn. stnria nllbinii cmnliltiur, tiiinne 
■ran mL'*- rnri- tbi-ia. W-'b ins I bn Innrail liblldote of likM* 
(in- hi'uir. ;.■! th-» u.Hitfil SBd f“'H 'll PHI 1-' "I- r, >' ™ «. tali'* 
DETBOtr nqj.T ron LiTl j -irprinn At- , PfUnli, llleht 



T 



7V<m4l‘ itcHlfdft repit/ar Mtctianfw 



t 
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SPECIAL CREDIT 



ON 






Everything You Use in 

CATA- 
LOGS 



Your Home 



FREE 



We Ship Air 

Goods era Ap- 
proval and 
30 Days Trial 



on 



4 

Read This Carefully. II 1$ of Interest to AH 

WE ISSUE FOUR HANDSOME CATAL 0 fiS:;l:;”r«®w“®l 3 ™ 

pLrte hooks in fDUT turid.n P It have any idea ci purchtMH'itf aft/ of th± kdd&e v. e lumdli -be sure and 

m PATlfcl fit 1 ®: ARE CDCEandfM .wompi affined to be wulwut (hm. Sard* asa 
(jjl fc JiLUIld rillL ■ FILL ^uNlal, a.iT which you dt'siru-Nipn tic wjLI sund thm Suyuji 
by teen rn mai1 r all ipci since prcpiidL Cni iilup- 1 0 comalni a new and cditiP I Hi Jan* of turnil are and 
JdniHcsirprMSs ruic:** «ll tlOlMand iraruiiijpfeii* bUusunued. in theiT 
ncciial cjjIdts, Iiico enroll pi*. cIghiJe:*, cmwktirfr hllnmiire! new imf iftfti nin«h nnd. 
V:liftliih£ mnrliine*, niriitehilnn, ice ba»ii mlnr ciu?™ipcri* uqd irtirl*. fJitausK 
5 HI tncl'uilia th*ffinesl licieoi hitch trade Mn-reji nhil ranjffv^oC aLL kinds and tw^npiLan kvb pSnced 
(•a Lhu iii. 4= fctL, Ctabnloj? ihil cmlimcss Cml u.u±I>l-ft ^TAihliapbdum and treii idk, ine v/mld b 

nr i nd-iid lim i>i cALkln? mnduneE. tnSai 1^4 iWi >ncams <h± cele- 
Ite f imK tfTiFE brakd JlesflfcniEiiiiiFliiilMfliOiniweafltpnw 

fcrom ij-ll.M up, 



EVERYTHING ONLONC CREDIT DuV f ll.'lVi.CS 

IHAvTto purehistd tift-nuT wiw]dfani«iE- , "B'i"aitoiifl] Open Arcount 
Cr^lUL'Ian-" and wu lis the lermi ol jki¥Wi(:IL 1 |i> ill’iC ypursiicnnit. 
y-j.iSiilit moil dif.Tr find rvsUni ii» * i.ijieiiFWltid Ensiles Eramu 
«ta<ipen account credit mil Lri a pL-t-iau!* lo pu, Wt are lire 
fiiliTlii-iinti tt Nation at Credit, vr? luve cinde it ahfeatudy nnd. 
tticjri ihecne concern LliaUtin peeve ynuasTmamsSi tnbtaerrea. 

WE SAVE YOU 25 TO 50 PER BENT 753 £*E 

lti :l ar-U lrtienutro ncMvemn-free <-.lAtnjfi and male canijransam 
ynij niH be instant]* ffuivineed u4 lEiiwi [aet, Vr c are ih.± Lirssit 
diFlribjtors gE fonvitura and hmirannld ((kkIs, caiptin. scnvei 
taLklniiEn idiinci and ni*'iea in die “ 'dd, i- on n and f onifol 

twenty-five it rnimnth reijii e-li™ iMNLltd In t lie principal 
ri- ■••■ i -! ; ,i„' |ii ■ |! Banter our ■•.■in him-il i .i" I' I 1:. *7 UNp- 

toll - i.i and tin noctwiiuol our treat lire. ”hii | .]i gives uni t.e- 
naendous piircliasinit rower ami imatuiE u* Id cn-nirfl) cli* 
output nf a scyra wr rfifihe ol Lli« I - ■ ry: ■■ a t EacUfieg, Jt ne can And 
do nnderetil any mtiur etyncem in Lin wtirid, cadi trrcndil. " 

OUR RESPONSIBILITY Ts: sitters fi-'iir-e or 



IrnMUS w)Hr 75 ^ ttaatjlf. 



pitterip Chicagn, Hi. Ejouii, C icrrinnatl. Piitsburt, Kansas 
t;ity r nraTiycd the ci>3 viKett fnir tetaiLstnres are Incited, 
to a ill 1 tipj'«iPT railrto.d eij-ani^Linv mr lfi ans’ of our 4l» r L<H) 
CiitRciMrrt hi «wv section ii*(ln; ll imW«I VcaiM. 

PIANOS ON FREE TRIAL 

Send no money with your order 

-i!S K Oy 0 as*! 

sasstst fsrsa stsaasi aSsss-. 

s^SaSslii iSrpi'iJ c^jsuasas 

We Trust the People Eweywlune * Pay Prei ~ ht on 

Columbia Grapliophones 

Send no money— Free Trial 

Our 4 (N finer Colaltlbln Gmjihophnim 
N<Pr *# ■> ilfTuiih Jo derail lien - we ml. stop a campli-m ouilii. 
r.n;Hy liie lynghtand a i tow yen ID JJaya abeuiuluty PUM inaL. 
HluJ tin nHttej. 

1042 S5TH ST., CHICAGO Drop Us a Postal Today 



;opvricihted material 
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If It’s a Sebastian, If s a Pood Lathe 

BUILT UPON HOSGK ^ACCURACY, EFFICIENCY, MODERATE PRICES, 
Foot and Power Lattice alt sizes* sta a tat GiliIdk-hp, 

Sebastian Lathe Cornpany t HW Cgfverf St, Cincinnati, 0. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES::;: 

SHEPARD LATHE CO. 

A131 W + 2* St*, Cincinnati, Ohio 




^ SO df[rtr«ul D«9ifiilt 

Pan hblp liaiLJi'illakt^ III an; qanoMEr, 
gK? Jirni Hu IJiKii Hikin'. M'/tit Lraft, liusc, 
CbnCk. L'rnrft hit IUjL Kti'et i™i dafi wati'r 

f- ULrUl-l^lll'^m'MI' ■■[, K l <J|r.||- ; Mr,k. Wtltr F'lST 
KIKE IJtiVimWMl G*L*k*»ti Soil SjidliLii Frier*. 

■ ICHISJUi STEEL EDIT CO. I» trlkvid li, Pllioif,. Kiih. 



MOTOH MAT'S yH ryLilLj; U'ilIRS. 




LAP H H 5 

9 to S3 inch Swing 



TV,F,J|; John liftmen tin, 
1W HL.„ t □ !L.i: L r,.pL. [j| 



3 ••«■{ f " r fV Ii li ud U. p 1 1 -■ i ■ i ■ rl ■ 

to »llt. Afl fai-U Tvinty [*! In: y 
wad for Lfi.hr> Clara Jci[ and j>Hw. 




ft. F, BARNES’ 
ELEVEN-INCH 56 HEW 
CUTTING LATHE 

For loot or | ■ - .t iu ■■ ivulfid. Him 
jmwvr rn ■-*- I', ,-,! nr.'l raj ms .Hi lid 
IT* Antri’-I ? 1 hlsh ot:.iIo nir-d- 
cm tool We jJif.'r bul Id d ftlnrk 

IilTHil Iji 1 - 1 ; ri 1 1 1. . v M i*i i •. ill ■ I :• nf 

■!U- h Int-llrf- II! mi rwjui hi 

miLLiuif) mmt aictiM to., 

['■:■: Lf-vd. IIL 

iBuceflerOt io B. F, Ksrnb* To I 






PHOTOGRAPHS 

WANTED 

Photographs of HOW and LiitirtBt- 

1&£ Subjects, Suita b-Ee- for publication 
in this maptino, may be submitted 
to its editor and those accepted 
will be paid for promptly. 

Editor Popular Mechanics 

16& Washington St. Chicago 



Dixon’s Flake Graphite 

ftlrr* jmi 2 ''pnfltlrc priQnlplc ’ 1 In.bTlra’JnQ. £k»’jit - 
far blcaiu or cm riiLmSiTM, b. arl iipm, ^i'nTS. * jl| t 
ilL nirdrin miTfann*. 1 'icc kwkJvt iLH-U, jjlvcs 
full I - 1 i j cj i :i r; ■> i i , 

JOSEPH DIXON CRU CHILE COMPANY 

JISRSOV CUV. N- J, 



PATTERN M A KING 

—In Wood or MrtnJ 

MODEL . MAKING 

W. #. Fnnl^r, - (Jofbcc.. led. 



Thf 1 Auifttran a lid E ii)t| I:-Il I -iiJIt rcnitor Ikhit. dih nor only 

1 1 t-HH I uo-n i i l i’i 1 ■ ' l=i a ml Kn>:l':bh WJilcrri, li'.r In t-vety 

I II i I if 1 1 ■■ mil III. An 'll-: 1,1 HI lilii- 1 ' 1 , Yihi'bi' 1 1 - 'll., mllulrEiiA 

»ht? n-Hl I rf'l ii I'bMi&CL'i.T utv Shanghai. »Bk*. Stnchknln!, Fjir- 
l-iii'T. ulid I'-qi flit Hcinifxih. .V( tdi-mw'lri L ii'lmi.i-E St) lnul'ir 
bOutd lire Jri n>e- al I n 1 prcwtit 1 1 Ilh*, ii-I i f llie Ivr* wlih'li 
wv-re ilujH.it icyj L'niniylel e hit Iwu ywll-hiKiwii AtivrltH n 
liiulsi'ii, FrciLurnrty Ike fiijuiirs lire Smixiried nmL Ike 
trtiDtj; bllSLt Oil ] III :-|ll!t. 

to Vmlcii, rlii- cSijt u t rnnuli, the motor boil Jh alnvl; 
but f-nivly u^Siilbiif I(h pillin’, iLc]inDLr]i i Iim Vi’-url Imu cm 
. : 1 1 1 . - 1 ■ :i I i • ||.;:iiii>l 11 1 1 ;i ti-n! nf ■ - :i Tr 1 1 l.r l.< In | 1 I>- 

tfjacc tilt gMnidii At tffew'iit IktTv Hft uiiljir 35 ir -|i> 




nilssiliril J 1 [Jlimclk ICGIIffldtl 





“Star” Lathes 

foot or Pgwcr S’-Jtt, lo n*i«( 

fiigh’grttdb Mrow- 
euteing (Df in S 
lfttbesi., with or with- 
out quifI [Ktund rent, 
tapeTi draw -in r-huok, 
mil ling and pt-ur-iint- 
ting a-.t imtum'Titu, 
frif tion aoontaraliaft, 
metriu iciid acrewj etc. 
(m l) Eeod fdrcataloK ,-, B‘ + 

The Seneca Falls Mfg. Co, 



lUUtlM 1 

nn 1 



nt VroLre. Ililrc 'if wliSrli 
■nr hi i Anin-rkir | tin n is fir- 
nujUira nn' n , r , r». , HH. , li ( hmI 
«IM I Inn 
iur L'.al hii>I 

ttif' t- HIT 

Ilnil n 

KhfHvi> ii iiiL-ihI - inirj llsmiw l:i ii n-'lL In 
lii.lSn, III irliJch 1 lie- clisi[iH|.n nf Tills- 
I.I.- il.il I b jniindh. Tniv Lhjii C W*h 






102 Water Si., Smcu f jfh, N, V,. U, S- A. 



/ 




TOPULAH MECHANICS ADYEETISIN3 SECTION 
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THE POWER 
YOU WANT 




yon purchase a power, tigum 
on getting One llifltwi.il cost you the 

least to operate, furnidi the power desired when you want It, uud be so 
flimplfl that it U uLiuudt impQ33ibld to get out of order, 

'That is the kitul of un engine ymi when you parch ana the L 11. 0- 
In addition to the above reciuircainents it is safe, requires ptucticully no 
attention, and oeenjiies wry little Space. 

Kvuhui it from any standpoint yon wisli, the i- H, C- (pisnline engine, will he found the luosh 
economical power you can purchase. 

You will dind in the L H, C. Hues iisiac and ntylu which will exactly Suit your m^dH no mat- 
ter what the wink in hand may Ixi. TJwy are used ill tine shop and in the mill and liftve given iin- 
qeifllJftttl Eatiafaction, in all instancee. 

The L H. C. is made in the following styles mu I sines: 

Vertical— 2 and -.1 horse power I -tone air cooled!' alto 

Horizontal {stationary ;md portable)-- Sawing, spraying, and pumping Outfits 
4, 6, S. 10, 13, IS and 20 boric power 

Any particulars you wish concerning thiH engine will he given hy (he local agent. If you pre- 
fer, write ud direct for catalogue ami other advertising matter. 

Internal tonal Harvester Company <tl America ( Incorporated), Chicago II, S, A. 

18 HarrifTir BuHtJtnp 
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25c. BOOKS 25c. 



ELECTRICITY, TJi? atorlj of, and lift ter t*- 
jflmucTSj roLaprk) ui-k tbs law* of electric CUTbtlLl fi-fn- 
,-r:itln!. niuL ttL'w. (Jh ill's law. FDluuIsm, iiHums-Uidii, 
I inliK LLoii. principled Of drnJiniiiH gtiiL muUuH, ulrlbir. 
i* Sc3i ciiilnnntbcniir uJ Bi&tjUe matlw.mil tin is a Mil Its] 
tP slsi'trleal r-Blcuiallouti. By N, H. Kchndisi'r. With 
0.1 HidgLnal LIhJr-irn i Iocs ami 3 iib-lss. IM. ccnta, iwbI- 

1 'nittY BAT’EEILIES. A Wiefkal - bniifllwinS an Slit 
dewItiiilM. CLMnfr nail DuIfIiSdk h( Ary hattMioa, with 
tniiift. fair fliitnmnbdlci, ebb sn(rluS. owkIIcsI aDit coll 
wnrlt, rLrctrlV tw-Lls, nlnnmi, iduphmuiH, fspr.rlnii'iiljk, 
anil aLI rurpnCti PsqnLTlBg n JlnL-ratc- ImEittf, Fully 
ILiulrntriJ vstli 30 crtsSD*L drawing?. £3. cunlV. pusr- 

’'"ixECTarCAL CIHCTTITB ASD DIA&HAH&. ISrLns 
■ BcleSElOP cif mrljElnaL up-IV-dSt-S and |i tactical dli 
prims toe SiisiilLlrifi aaniiai'laturH, slnrms, lnUP, dsc- 
i r ic prn .1 i I* hr stiff, i dm hones, dwttle piwsr IhKbf *ufl 
n-LriDq clrcal1>. l-aidnetlMi ihiIIh. iciih siikLiis IpnLlehi. 
dynarana and inoiCM, srnntunf wlnilinBH, Ur M- U. 
Billnddsr, 3.1 tvulr. ptisEjinJd. 

ELECTRIC HELLS AU1> ALARMS. JNiw Hi lUtkll 
(Iism. flj >!. II. SidniuMcr. fni-tiidluF tisttertss. wlm 
Bud wiring, circuits, tiiBh.es, be LI". taf-glni slnrnis, 
tl^b 11 id Iriw niter tlnrcnp. fire nlnnim. 1 1 1 m r i, ■■ ■ m r : i r . 
nimuiirtHtCrs. *biI rOr Inratln^ nsd ramcajitur nt rsulES. 
WLlh -'Ifl fiHKliiAl illflfrnnir. 2 h cratn. nwii'nld. 

MODERN PHTMAEY H ATI IKIES Tbrlr runntnai- 
tlno. Hue «m] tip hilt-n* lies, laclurtlnp JiatroTlfi fur trle- 
phnarx. leleibapiis. ninises. H-lrrtrlr- ttxbtn. Indnctlna 
rnllj, and tir alL e trmr ImnnuL work. Hj ti. 13. 
f^-Tinrliltfr. IM paper. H S|aiB(intBnns. Tbs brat ami 
lnii'rt Amnrkaa khiIs Cn lll#| sulijsel. E r i eent*. poal 

' "'EkpERIMEHlIlTG- WITW IFmrCTIOJ« CDCL£. H. 
■g, JJnfpJs, nullinr <if HH ] ndlKEkiU Ceils and CnH Btnk- 
lap-,“ A toSHt lirntriirtlTe I lull 1 IsKifc, full ttf pr^ctlrsl 
and InCOtetllnfl MperlmrDtM. fully esiilHlnSil >n |,lnln 
InTipnnce »rUh muMnni hliitB and SimSBtlflHpt tor StCB- 
tna entSitilbmPDta. Arrnniml uiiiler ilur f-illivivEn* 
tiehrlLn^x: In trod net la a: The 11 b niJLIiiLr Of EOhttikfirlt 

rpll; Biiirtlsifnii wieh Effauln In ths 

Vacnnm; Jiiduftlsp irul Wlrrlria Trtr.crnnh 7 . W'Jth 



SS OTltrlnal ilLns1fa(KiB», [[ n the jireiB.I i5 mhiX 

postpaid 

EleCteio OA5 LTOUTIRG. norr to Lnstall rlrdrlo 

lTB:i kaltlhfi :i p| m i~s 1 uh. trill iii'Iii^ tbc Jump 5-p.irk 

□NkltSple sysleluu fur all iuitpcmb. A Up rht' Cate Bint 
J.IH-W ihi-fi iif jfuSrahle ha Lleilrp, w-LrlDp ion .-■•;■« Im. Bt 
U. H.- KnitriC. 101 iibjjl'u, 07 JljihiirsrJniJi, iihult. SS 
cent*. iKisips iit. 

THK LOCOMOTIVE, simply rijitnineil. A lint Id- 
ttmlui.'tJuD tit tiie study or rhp IflCPIUOtlTe eatriiiB. (hnlr 
•tImk| k-i-c, niinhtrii.r Lien ±qiL Piw-tlsa, w|i.a a sli-ct eaie^ 
elllsip. I 3ll lltllHf rntifiD*. 2.T1 i'ScIh. |rmi|i|ii.]. 

WOODVrOEK J03KTS. ITsw- In mnli- aa-d wbnre Ep 

uSk Lhem: liicliMliDi; martis* irw] r^ntip Joiorn, lap 

Mutav ilovrtaLl JnliH*. ulus JulnLu unii HcnrOnj; JnLnta. 
Willi a chapter nit rlrfiitST u-'iHHlB'iirli. roTiscd and 
c-nLiiriri-iL Mlllnb, 101 pfi^i-H. ITS ilLustrutlfins. S5 ceiiU, 

p.nitpnlil 

SMALL. ELEDTEICAL KEABPfUS'C IKSIEU- 
MEKTE, drucrlblns th* rbsklmfr him] up | nfi; of me dff- 
ton-rjt instromrotK. fully lllucLhaled. Si cpdeb, ppnt- 
pn Id. 

METAL W'(1BKJK& TOOLS AND Till'd ttftEH. A 
TlAIMllKH'h f(rtf V-i 1 ■ 1 :iL r llmrl nri-r-i ami Apprsnl kes, 

Shows how lo uar xlninlr tcrvla rrt]dErsr9 Ifi n*stnl werk 
Inc aad icoslel nictlng. Hlnateaied. US fvnlu. jkjxe- 
jinf-E. 

THE SLIDE VALVE. F.ImpL? raplaLnsd f<rr -wnrli IliflC 
Sblrlnesrs Follv llluul rated. En oenli, TiSHtpRlO, 

DIAGRAM OF CORLISS EKOlHE. a ; : kl- H-, k n,..- 
Er:c ptTiru a loncitijilljin I pw-rMno of rbn Cctilst enaSrie 
crilaiter. rJioprtnj priittrn [trail Incut nf [he plPtuci, 
htEnm vnltex, eibmiHt tbI^S*. s|h! wtlsi TiLnle* wbrn 
cut nlf tnke* plica at VJ. atPOlie fer e*Ch 1A depreea d 
me elorle. WiCb full paftli'illnha, Reach -mill nrnE 
reel ’hnrt*. The dirts s±]ilAli>s<], Wrist platen noit 

reran trim. RrplflnAllSIl nf II cures, etr. E'rLntarl op 

hear.r nspne, srns in l n . * U) in. ifl reatx. f'ltraLil. 

In DiffTTIDTf COILS- A iimr-r Irn I bDodhnpl nm me 
eonslTiwrhip ami him '>f stark aad npark mlla. With 35 
lain- 1 an r Inn- . JH -rento. laiscpBirl. 

JOTJIT WTPINC. PrndirBl lilrita Cor ls>plimerB fa 
■plumb-lnc. FuIIt lltiiBtrotcd. 2k eepfa, |ifelpiUI. 
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TorvbAB. WECHAJfiaa Ai>VEErisrtro section 




JTncW^fTsfe fe fit# Engineer's support* Upon tt defends hts juceey, or fatliLTE, 
FrtrTiii ac J influence mar b? of F.a kr in ' as'irtoncc b scruiicg a roaiUon, W. ku*wledft, 
and brewE^fe only, htiids the position. The strength oE a:ny xnan’i s-upperl (kptads en- 
tirely upon himwlE- it he is content to d-HJt aloan From day 1o d ay without iMLrnEnrm&ie, 
without CMroEifnf hi* train, his mppart wJFIweafcni— Lit nmscEc when not prcpcrly ti- 
lb ret let a tow Sights slndy Stand Id the way ci your success. Tke 

CYCLOPEDIA of ENGINEERING 

hflps every par sort interested in steam, gas and -nil eugiiire to prt at/ersf what kew^rtti— it 
fives bur. j-x-i; ?i'y the [ntorma'.jon whiclThe needs, These six missive volumes oltor him a 
true support — a support whlcb will anS weaken, The 3,000 7iCQ End pages are (jammed 
WiFi ifwd brala exerciser— the 2,000 illustrations. fg[f page plates, diagrami, sections, 
tables. formulas, etc-, to*d to sirnp'ify this Sirrcise wilhaut detracting (com Els benefit*. 
The Cydopedia of EnBlnceripf is the simplest and nvst conip'ric practical enphneerinf 
weti published. it fully cavers the operalinr c-l briers and cn rir.es., the nana cement of 
dynamos and metors, clcdric lijjtls, wiring tot power and light, heating, Tcntllafinn, re Irig 
eraliun. turbicdS. efevatejs. machine shop work, mechanical drawing. blue-printing. etc. 
Contains many practical problems Willi tellrtiflflS, tagetE^T with numdT-Ows test -riueitinea 
to test the reader's irnnuledpr as be progresses. This work is cnmplled from the irstrurLipn. 
pppersso successfully used by Hue Americas School of Corn spondeoK b preparing Ihcicsands 
oE stationary and locaic-otive engineers, :ie cjiicd. oilers, electiktacs, mrchanbrs and diaut it uts 
ter f*ttn posifioCS, 

$18.00 Special Price— Regular Price $36.00 

SENT EXPRESS PJLEPAIO FOR. 

FIVE DAYS’ FREE EXAMINATION 



Stud $2,® wllhin Irve days and 32-t?fi a rnonlh until you 
hive paid tbe speda! price -of Jli.iKt if you wish to keep the 
books: clhejwLsc notify us to and far them at cut expense. 

Wi employ jyreflfs io aHnoy you, thus alldwEnf ns 
Ic save yau their commissions, 

P Atm At LIST OF CONTENTS 

Sellers, Cafocfmiftiira, Pump 3, KLeratora, Indlearora, Valve 
CJonrs, Tnrldnah, * JampTanLan and Absorption KoCrifferatlQn, 

Stfliihi. Rfisajud. Utl EnalnoF, Marino Bostongjont Mplliim. i:p,s- 
wius and Liquid F«C'J,C-fliw3sitiS)!Tn. Nas'lnallon. Ixicoinotliei Hr:- 
glm>H anil 1 lelliun, Air BraJit-M.^lKctilDO aiicp WorK, Vcmtllitton. 
li^-ntlnR. Mirotiantoil Drawing, Air Com pro spots, Prtn dpi wind 

M,;ni;iKM]iiejir OC Pi roil -I'll rnsnt Pyrnitiiua a:nl Motors, Eton bid 

Wiring and Light ins. ftioragij Eatoartoa, Aueomanllos, etc. 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHI QAGO — ■ 
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XliLlBs-.. 

laruma,,,, 

CtnrriHL'i 



i 






Fleazu .Ifrultoit ropHri/K f/ceftaiKcH 





POFULAS MECHANICS ADVEP.TIBIK'a SECTION 



131 



f 



__ In your own town or for traveling ns.b.i'bitions. Meet proGt- 

H ■W*'' Wfjf * 1 .)]* bd&Liiesfl. for fiiualL capital required. Hunt outfit i£ you 

can't a (lord to buy. We a« 11 <i r real Muvluji I'le- 
fur c& and Machines* Hj our special plan it ie easy 
to start s-tnl mu suntl A In^rstiyo enterprise, Haa enabled many to mat® email fdrfcuiiufc in a fa# 
cionlhs. Write for Parti cui <m m d Term a, GLOBE FI LH SERVICE. UNITY BLDG.. CB1GAG 0 





HAND POWER 

METAL PLANER 

Only $40,00 

Ideal Machine Work* 
Brooklyn, N-V. 



NEVE FI -LOSE 

, , , ■ ,. flf 



RULE CLAMP 







n&ft 

taj lilt! 

Jtiifhrr 
nit lalir 

Tbn X*'.v- r- L/.K, dsmri It <*+!]* adJ-JlTwl 1 u dl ■ n j ml* i.nH .. .Inj. 
inidT 6u Ukn oj cun up jrinr rail in- l.,n'U.r,*„,„|?. £14.5- liitvl.i" i( 

*hnu|r| bn £.n* 0 [ l'b**.fK) **r »1 Mlela, whi--h w. iir.ii Li a: r ail- 
.ln»(l-n irni^rf Lic-inta. KClNLY hll.:|( H dlMVtUM Wltli It. 

Ijlalj Ltd rtofitr aiiklili* HlA IJJhxu brnm blu- WrjLj. 

Mr, j. T- MQTEH, 1 1 Milford Squarn. V'enri*. 




Successfully by the 

NATIONAL BRAZING CO. 

83 W. Jackson Bfvd»» Chicago 

TELEI'HOyE JfiLV gas 

JDmn't throw yentr broken mndiiiio parts or any other casting away, 
m ftS we can. braa# them eutMiessfully and guarantee the same to be an 
Strong as when HCw 1 . Consider the time and money ¥G cun Batts 
you occasioned ill waiting for new parts to he sent from distant 
points or for tlio ru-caatiiig of aume. Rush orders given special alkatlun. 

WE BRAZE IN OTHER METALS ALSO -BUT CAST IBON IS OUR STRONGHOLD 




CHANGE GAB 9 , — A firiplit OHiiliirtnr hw Ip the cu- 
t'll 'T u f (tie ^nritii t> rtw* I'arrled n ftir hi lilii [rain 
nearly nl] rni* day nirh'r de Iia®ffi 6 dra Unit It vran an 
‘■■empty.’' He rtinlly immul ilia! llierc wilt n Ilotbc in 

LtlU VII r. II ■!■■ --lit Hr f -I I- ->V ill U :il-.--;-:i I ■ In- il i:-| ■ ,: .-In V 
M IlLTl Ofi WJtH Willi ill ► I * Itiih'K l-f |l 1 l-l-l.l | Hill - ’-fluVe 

ftTi emfitj? H-kt with i liww In it. AdrJm' dL-niiKllkin.’ r 
Tlie ith jm teller imiwered; "Turn tout ImLn nrer la rbij 
rear hrakrmnn and rldn tiie Imics-m in." — 21:1.11m Fc Viii- 
]i li-re-i-M" JliLtraitni*. 

1 * +— — 

WHY THE ACT 0 I-: WAS SOLE. -An at' I or \vill:-.in fimdi 
DifliKfiiHl hi »i.imr it’iiy Ea cri * Heramd-rLiKK rti ki-c im n 
line iii Mteiunm nmnEiifl tHinvi-i-i, Entile zlikI Sum Frail- 
data. 

TEhi ToyngM In i wumi !ln»«e ivir. pn| 11 1 unnMimud tin 1 teller 
nf 1 lin>e ilnje. mid til -view ot rlir fart lliat I1L1- 

rtli:i Ikt:- u-mi :■ I .. I .v. , - 1 ' . | .■ -. -I I : ! .■ ■Jli-s:l> 1 hi rl il z- 
Yriir I TJie Sirit dnjr out IW' ri.pl til iln.v |n kt't'p fruiu 

cn II iif anil n-iiLDli>riL op ill I nl^lii rn k,v|. friMii h |W- 1 * I r- lt . 
TLic uectind day bo Icmt pB^tJoal OillLUTe cSerelH'*. On 

rltilr-i liny bo oiiuEil hiil MEaud (Sic el rain any Jonirer anil 
wrni ilnwo lit tlte JlDldr-rMiin and nnlernE Clio JK'id ntofll 
cm hoard Ch * 1 tiOal . While online ITiln meal ho ruibhl oev 
tn lilt rulnil'a eyv n jiteMU'e of n oelL In thu bancitc In 

Sun L 1 TMiciinv. 

AfCeT PnlriLFhLni; hin rnofil lie taUl to the wultor, "ITow 
mneh do E niro yem 7 " 

L, K^illi^E■, , ’ ropLI-'i| [he wnl tor. "your meaEp ,i p*> Ehirlniled. 
In yenr tiollel/'- — IlInnhiplHim Aflo Herald, 



NEW RADIUM FLASH LIGHT 



Cl Irotatlm-Tt jnmo 
Hu II l t«i*B Li lit 
Ml Icb; fin |i« -allttlj, 
ilno/hiiL;| ltd 

aliadinrualHTiillDt 
r.( Ill'll' ni*1illll<: TM- 

ilia iJinl ’ 

I II (tii- hi Hi. I LHC- 
teiy lani-f 4 tliiMU 
ttico-PT th tu O' l ■! 
rtj lust ui -wra ]™| 

Jurt ills tlie 'n-ii'ket. 
i.'Ur Liriii! uatatjjruc-. 

TkE VIM CO.^_ Dept. CAlt 



^j,D9 (*th 




Sent bi'CTn-T'-ia pTopald, lie hjcCtil 

tki liiLrin'-i ' 2 Ot Ouylij .poflLaije. Su 



OreSEJ'iA InivijiitUiD af vnar. 
Il l free. 



Snr.rt for 



ftH P„ tjjfd Fit,, CliIcnTC 




“ Hercules Detachable Cover ” 

Tlic ippst wnjflddrfiil liirtiDtlnh la the Anto- 
iiiS'lULii- 'Urn. JD'luatrY. Agent* wr.ci’nri 
tfllJwbHB. Th'iB lE ri 1 'jIb M'Hnr, TuttJ- 
tory tn.-lDir rapidly takon. Wrlta today 
for fimkhit and [iricciE, Special fcaduco- 

□1 :TiTr, to ilojli-ti ILIJ'J nlipply kvr.e'HS. 

THE GfPUllLIt mm HUE t SHOE CD. 
Wilt Nd siwet, N. y. Clt> 




#913 CLEAR. PROHT IN 51 DAYfr FROM AN INVESTMENT OF #150 

Id r'ie re“n|l iTcrji [lie or-nroitlcin nf cue American 
Doi Bali AJLt-s- In biiUlraii, i lid. Why not gu in hi tbla 
buiimrihi FituraeJiT It 14 Ih-.i practical uad pnjmtar 
tHiWllAg ganm Lit iiiimejiug. It will :nj.l;d liyj Jbnney la 
any town,. Tlieei' aUeyd pay tri: in |UTi.!U b> fi.l u>> Mib, per 
week. TIlI" t* kBoiliUng dfirJnn, blit a etikntdlJ Jrawiimr ffi can 
for :iinnMi,ini"j|t and. pbialiTij cxcrrlAe. I.ll'- ndh psiln.'.iiterd, by the 
l>*t |ihi.|:|m *|( tirttl eri™. C ,1 1 l 1 1 ■ lei j-- hii-mllrii, CdurenLenlfy purLab^n. 

plii iMjy bLiileJ . Huoclpia ari- tavntljr all jirvAt. Nrarlj l.nyj wkl la dnri- 
Wd 11 1. 11 jKiL iiiuiitii and car liLil '.-r in tree. 

rrrtk-fur cutdiiiti. AMERICAN BOX BAIX COMPANY, 

FArFyTLCM, 1 ST* Yun HapeQ 6 t, p lndUuipoilii, Jnd. 
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SCALE'S GREATEST ENEMY 




THE PERFECTION FLUE CLEANER 

Rimuqyf* a 13 t l 'e se-a]n aud soot without lajtnr to fh* -bnfwj. filing to kuurincctloD the blades are aolf- 
Fli-^rruM] liur. Made Iei rIt»h from IH tufl lnchei. Wei will aeu-.il jnnt mm an. ;l BMtp irl*!. If SAtlsf-nolon!!, 
pay us ; If uct, neitnni ll iH ou r MPMK W rLlw f*t OiLF iaU-psigi) static Use. It’B fisu. 

Scully Steel & Iron Co Dept, IB t HaJstcd and Fulton Streets, Chicago, 111. 



MICHIGAN 

WHEELS 

tTjiniF.nrli ihlh npiiUoTCZ 
LL i Tf :ril. T I • » • j iLiiuui 

TiTTltiilr-qii^hLr *nri irM.1, 
LltEcj “mu Jiuu.l rtdi mC 
ri/Hi; bh my urn xipw hr.n[ 
iihid “fl f i F ln « 

= m L-±-a n . 

iHn itwi.rfM.ro miri* «rf 
|>ro^xllvr itLimII hii>l tQ'[.nu 
i«r hfcf? *"= "jIA dasin| 

Iht. 

Fwit tor nor ISM ci/iilr.? 
full ut lUtdruiMlr..'. on ’*11 
h iii'Bp. af iirr-i'ill^r irlicc.T. iilL 

>'Hl (■[ WKMi |*1T JuSllSl- 

rixruL Jilin Ii. Wb ■JruEP3-i.lL 
iiiL-lli" ilpl bM* -"il'-eri to 



^ fAttOfe Mi anwf SptalrfiFfUi 

A i»*rc rtAfwt 

WA * 




Michigan Wheel C&h 

Sratid SiP'fli, Kith. ' Tbe gwm J feH IGA?.' R fVEKtt faut 



HOWTO MAKE MONEY 



fWnd InsLuip Jnr Mr E&FE LihIe nn.i diw-ripLim miller 
WIi-jaIi M'.'.uie -LJ^ r-Tniliu. thi! cum be rr.'ilp Lit 'Lb* 
liiamirii lurp uE IE ■■ ji € ruin In . - _ 1 1 1 1 " 1 1 .- -i 'n : 1 1 * 
IfLUXCia JHUMlK Hl^LIIKE hn - pun .|£ nrdmr.ry hi. 1 1 L r 

can timti (emi. |t' » III * day. Ho capital dt «a.i-=i \- 

nu, nremry ■ Hailiinp 1 1 1 :-< I ., mi-3-i wile. Lin Krir rii 
KAChiTit^nfltt etrtlitoHn Siitfm nr* ri*rp*.i«ri d-imp 
[lull JiHuC, Leu pti-.'E on -L Pill put <rl(> 'll 
rTjpiln l.'niiLrirK'.r- and : J I : '-■!■, r ■ La j : -vet Inn’ll sited. 
Puuf«ii1l(* outwit wjii^iivIat. 

FRANCIS MACHINERY COMPANY 

ELwrn ML TIO ST- Flrort - - ES. Lanli, (J. K. C 





$75 



HAND POWER 

CONCRETE MIXER 
It pur old b*y cmn operate It 
Sued True IN en orat*" 

E»:lemJk Or Blwlt tii*Li-s» 

SAKN50N MACHINERY CO, 

KiMRI z, KM CbEdDDt St, St Iuah r Hu. 



Start a Concrete Factory 

A aranll SoTraCmcTit pupi SI. WO nnrl llti rvn 
jimillr. Wp lu rni*:Ti thrt> ^iueLSui-eu ind iull-. 1 i 
Jim ltd ibj'Jlu LlUlCU-M. 

Hake SlieiAftlk TUe Poring Spare Tihh 




A 115 DO I'm] til l hi n It rH II pi-niit un wrli Timis-’i 
Inbor. iliif Aininiiil ftirth*pcoeSi«t- UartJca- 

Inr, rrHP 1 -r Jd miBdlilO JLlDSlOtfCCOeurFtU rsil-jf.",. 

Hunbd loriSu. , „ 

31_ r . - 1 r . . . |. L _ 411 Rut Tisiiid-Iir 

■Queen CILy Eml FfilL Co. Ti j.ir.3.::iL, r jcuh. 



LEAR NT CEMENT C DNSTRUCTION 
In All If* Bunahu To* ( 1,00 

‘Hullil iiiic ftlrtclfa, W*tiHP hwHifl white cr niij ci> 5 w, Bjr 5 d*CL 
llr.'i-f. Hi-U-Jull iiD'l ri«w OoiufeniTtlrTL t%n“k it not 

ctntur IKiPTSTLLlit PiU: lialTTMi. t(. I sill. Hi, 



THE SPEED LIMIT. --An KiiglLj-linurn, n frniclitnnn nnit 
a Tinitui' mrf ■■nr (lay jH'^iiId^ ah tn lel.Uli 1 h.. L tbms 
nimilrli’n iHixw 4 rir.il til? fn ■ 1 1 ■ i . . i . ■ ■ I- i 1 1 ■ e- 

"Wtll/ tdU the KinlLi-linimi. ' "I'tr bfuii In une of 
Mir aiiLuniul.i|lim iiliI lUu tu-Jugrnpli pjluii hive Lxva JLke 
ii lirdpu . 11 

■‘['vi- Burn flip- i:ilLi-:-l urn o]ipr-*r llki* Ii.uiLikImik*.’' 
FWTI(MiiLi!irir 

Hr Djr [i.Hdli,” hxIiL Llul 1 Yxbkufi H 'I it-jiH i,ine Ony i>ir=- lr it 
in an :i ii l iirmiSI h. In in^' ruxinLr;, and we ihi-hi'il i tLuld 
nf lumLim si ii- I u th'hl Of uirrvl*. u ■ Jii'L'l nf i'bIiLhiltm 
brill pHirKlrjr- Lbrn u puinJ nf water, ird mv v.'i're irulng Cult 
fn>t I tliou^lit It wiiee JiffiEt. 1 ' 1 '— JLutfirJsg, Slcmlmtl, 

gPBIMOe inf IHhIIi^hv Rl'nl FloHi-l* TUOtfeiLi Surf Ire h 
tin* mbjcct iSl3flutnnMl m n Inn. Imini'. JlhasLrbleiL ■■niiil-x 
| 1 1 1 : ■ 1 1 r: I : I- 1 1 hy Tlie bilini.Jiir.L SLui't Wurts, I'liLlmSiListiLn. ]'*. 

Oisu of [.■■ml'-'ii's undunrr'Joiul rn llwii.vs paffumt l<i fl. 
bo tow llie Bitrf flnf n( wJutx, Th 3 x Jx die d('[i(b tworJ for 
mow ir InmuporLuLiuti. 



SO Y^Af?S- p 

EXPERIENCE 



Patents 



TFIAOE MflRRft 
DebegNS 
CorvmOKTS ic. 
A'n.Trmu’jondlnK n nkrtuli nod dUiIlHrtlrrtttnftr 
■nuLridr aMrierLblii v-iif niniiMm fica wIneLIict o.d 
iJiTnntlon 1 h htobitu-lj pmWilimIiIa Cotnniihilu. 
I IriiufirLcLIj coriUauiLtlbL HANDBOOK on t'^tuntn 
*«nt (rub. h h 1 1 1 ii * c biHutnr forixiBurniit piitoin*. 

FnUiita Lukoil tbrabirlL Mur.H A CON LoeuLfS 
xm-rnl PwflcA wlr.Ti-oqS'CkiftTiliS. JoULb 

Scientific Jimcrfcan. 

A iMfidNiniel r Ih'nxI'iblHvd WHitlr- T.iitehiS frlr- 
(ulxtlnn of miT aclurLLUe Iiesito bI. Ti-tniX. (3 a 
jonr: ftnijr Bienirtif , <L Said if mJL irowaUcnlnr*, 

; w g ( 3eitaMw f Hew York 

See, ©5 F st« W«» 1D£ECJI. a CL 



Tflur : kiwp FiiCini 

IVIIFNN SC 

Hrauca Unlrt 



It'XfEbXr t-i li:'inii3lf: 
A Hd Ifl AYl'H Cm 
tiilx-fi l:i xiiJiinelhL 
eniiillrffiD, T&oklxx 
flirt ui 1 1 h ijl I ■ - Lu 

tin 1 : moot tl|..|..|l|ih 
SI if r 4-1i n. nlbi jl: 1 1 

Flu* Bcuih aud K(sa|<«r Ai^thihf. 

I.IEk .11 1 ll ll nt>. 9 

Filler Fucking and Flue Brush Mfg. Co. 
eiDSowth T hire Strati. Bl, Ukt*, M*, 




Ii-3 Filitv CmibiualkiU 



□ 11771 rC famous taipia 

r UZ.iL to BQRSE SHOES 

HkUrcl ndlutftl 61 «*VAde podUit.^lem 
tin .1 iHvL)fETxnln.eT, mi;[jjxl.l, ndth. m-CTUt c' "itlij-Ji. lOfc. 

W^iitii rn ypEkle Ck 3 .. Adr. I>rcd... it-. Pmt Mlniii. 
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Vienna Permeator 

for Catarrh and 

Bronchitis 

Gives instant relief and 
effects a permanent cure. 
Sent free on approval. 
Use ten days, then if sat- 
isfied of its merit*, sent! 
me Jl-OD or return it. 
The Permeator cured me after years of suf- 
fering and will cure you. So send your name 
and address now and receive a Permeator by re- 
turn mail. Positively no poisonous drugs used. 

d, E, LVEGMAfiT, 

7 tO? y rite Ate-,, Chictj* 



A FftlfiNU TU UJHTY It ANUS 
tats naiT nrunuiMHcinllr rn- 
J- nimni«ndfl4 if MccliiinJch Aulfir 

BDPblk- Mi’ll. >J| il| j J - 'r ini i.*ti\ 

Fill llllirH llllll. Ill fjW'l nil)' "■fuijf TTnifk 
Pi-ll llrt Cir miLLi B 1 1 H hiiltilk L'luiir.in I m'll 

]iiLrral|.-ji his tJU‘ 31.1 mt ih-ljplltf ilLlll. 
Bill' I l**L« till! liML iHW'fl mill pIiuhiL Ii. 
HOBlI Ilk- L4i | ! : i fur muilhr.H a full 

mw* ir tin, Vi rltfl far iix-o'-Lil 

llou. Aliluifio.-tLI.riMl. hy 

TAT LOCK BftUS~» luff, - RlHhffler , M, Y, 



Gasoline Soldering Iron and Blow Torch 




Jir:fi]i L n Li Luioi Uni i ii |jh i Ii" bill, pitil h tho imas uebt to 
tlto^iQt, (Set our JiOUKL t'i'. 

EMM ELM ANN BROS, MFC, CO, 

IKLUANAt'OLiti 1ND., t" , H. A. 





Will You Spend a Penny to 
Increase Your Business 
—Your Salary? 



One hundred and twelve tvf the world's master 
business men have written ten bitoki — 3,191 pages 
— 1,^7 vital business. teeretc, In iht.ti H the best 
of ail that shfcy have l>een able to Squeeze from 
their own costly experience abuut 



— Gredin 

*— ll.cr.fclntr 

-flMJItag 

-SuIGdlia* 

— lxM.nn.-r- 
-liA'iia g 

— Juul.e-tcni. 

—tar a uncial 
— Adv-ertlilap 



— W I'm ! -r u'J&f 

Hftwl EttiM 

— M inacnnc-f 
™ Chr nl7.nl 11 n 
— M ill I Ci “tXi 
— c^niknvhlp 
— luiulLfci 
— fiyi 3 -rnj Milling 
^Tlm 4 -K*tf>L&f 



— Minufschirlnf 
"-GCrrrfiriQ'l-CDCti 
— 4-a-flt- Kcc|;:= £ 
■~<Pii 4 lilQn- 4 ~im|nfl! 

— IViiintili -s'crttr ilshlp 
— 4 ja m p«£ 1 Lea. F I e h L - f 
arid TiMadreds *n«t Pun- 
ilrr-ti «ol . ■■'.lice vital bul- 
In ess IBW«*i 



A 4 t .Q5Sh-irtmL l^l h ■’ I“"rn 1 11 : 111 expl jaxtxk, pitEu Jag- 
ijh? work. 2 aii I 3 till Jt»Ul (TMTi-hf iii w Lraatartad gTtW fcWJ 4 oi 41 || p-Affl 

4 iflA S v- .lli ixc'iitk, -LulIrdPiiiA jiiiI wr.ii riick-lK. J M**'ii pUKfeftdfljR friqMfc 

6 ta il T TBilli handling .in ( iMln r.ii mn : pdEW ? in IS srlih vi:r -ni7.r.%lil|i, vith 
idvriLhing. WCli llic mirki-'.mj ul yijuili iJicuqeIl iftkkiiirl. 'Icjlrii uii'L Ly 
malL : p itfck TJ 1u 1.3 wdUiUhc ipc, iL [Hiililrm nl Kf-zunng llic lii[lmC ixirkrt 
■pri.-p sr.T fmir ?tfvic«— nm miner whan *xmie linn ind lift d-w fc^ui hn* 
p>.« m it liri a Ctnap'nLc ficJE— liuraJ -sn huu&vama luli iatmtiitiK COnLE-IHS In o:4< 
m— li«r In*. l!s7.n I’-aur ilJilly inink? at »1iar« f almost 3t5 Uslii n puur iLilly 
fiECA|J h '.( u- 

Tt-'W y & m rjr.zJ/Ar *w2. y/»v xjfHct tJ frrrt 

JEr -r n ^ir 



The System CH> Jt 151 -]3i Wabash Av-ja Gllic&CO 

1 am JukL L.kc xfi|.- nL^jir llvp-oilai^fd. tpj-kdoipiad bju urijufiliiCU. E 
my r|»s nnrl and brain « vtQ ill U'C yWkPOiJOd |r.r mrarnn^n make 
mtAUf. 11 dime L-snny |imall:lp rrpnli#nl. fehah tnll lncrea>c my 4 jUSL£KS 3- OF 
uLiry T wmnl iji> fctjn |r. B4 Ihftfl. \l ¥r3UP fiEEKn-nev 9.W-mnl t«Hiklrl 
0 n*fxS- Hit ii'.li in c;nr:cl-" rly, x-ctiiL -It sdeny. tkiC ii.irnl S'-'-t ■ 1 (3f OITilSt 
nnlSi:- g, 1 nyrr# niching!. io iwJ r^( AfofP If purely 

u p w cht t-iuklfl. 

N;i-nc — -■ 1 - 



AJiIirti 



E !■ IJ i n T , 
twtllp.lll 



“A Stitch in Time Saves Nine’* 



You arc prepared to overcome nr'iy mechanical ditheuky when 

you have a sec of Popular Mcchanicfi Shop Notes at hand. 
They tell ways to do hard things," and arc “written 

so you can understand it." 



JOT PAQIiS Vol, I, “Shop Notes lor 
j as p*ors VoU II, “Shop Notes £or 
2£N I'Alir* VoL III, “Shop Notes for 
Z1Z PALlES Vol. IV, “Shop Notes for 



1905 * llluitritlniiH 
1906 ”«*» lliurit rat Imfia 

1907 ” -3*0 ll]u*1 rutin ii * 
1908 ” JS J6 llJti-itrnliujis 



These books arc indexed very fully and with great care and each volume contain a 
entirely different matter from that published in the other, A Perfect Gold Mine 
ai information for everyone interested in mechanics., or who uses tools for pleasure nr 
as an occupation. Of equal value and help to the professional mechanic and the 
amateur. A set of i best: books in your home, on your yacht or motor boat, or in 
your factory will be of priceless value to you, “Worth Their Weight in Gold" is 
the frequent expression from chose who have bought them. IE not pEeascd your money 

Price 50 c per volume, postpaid. $3 per set in neat case. 

For Hato bj all Num-std^iUeis or cub 1 >o ordered *hreci fnjnL Ibu robUilLera 

POPULAR MECHANICS, Dept. N, CHICAGO 



JVi'jrtrr .Ucrtltr.R Pupulttr If rirfi irn U’s 



h-Ui'OlxAK. MHUJUiLNltlfi AiJVKItTiaifiHJ iSUUIllMI 







■> ' 



The Demand for These Books for Inventors- 

“U. S* Letters Patent, “ giving full information in patent matters-. 
“Thoughts That Pay,” giving a list of what to invent, and 
“Thoughts that Have Paiid/' giving history of successful inventions 
—has reached such proportions that we have found it nccesssuY to 
mate a charge of ten cents for (he Set, but they are worth ten times 
as much- They should he in the hands of every inventor* Others say: 

"Yew hook* not on I y afferd valuable aogiesriMij but arc highly 
cdLiGAiLoDaL," (II. 11- Askew, H nmt in gc an Tart, Cnl-) 

fl | received your boaki *ud thank yoo very much lor aatnc- I 
like your method of doing bu«Lntsi H and think there is no use in 
looking further for com potent acid reliable attorneys, pp (E- F. Smith, 
Bedford, Ohio.) 

thank you very much for tha hooks. They live me a great 
deal of information which 1 did not know before. 11 (LeeBrcmni 
( J O meruy | Wafi-ti.) 

-, I ooofesa that! am indebted to you Eor information reettved in 
y&nr books- and pamphlets. (N. J , TrtiMtp V\ aahin jton, In-d.) 

You Will Find These puhlErali uninteresting and Instructive, Too, 

Scud us a sketch or model of your invention for our frtc opinion as to 
its patentability. We refund the fees if wc do not obtain a patent, 

WOODWARD & CHANDLEE, 

REGISTERED ATTORNEYS 

1255 r STREET. - - WASHINGTON, D. C. 



LtYTtSIS , ■ 
PATENT^ ; 

T, 1 

S' 




PATENTS 

CtarflM ctteBtSon (fl™n to tluH proRanotlon ft twlnm brlnr* 
tlM, Datnnt Et&ci. rawnu [irnHitu »» utorntT •*»« ■»] M 

fijf ijiiill pateu > 1" *1 I.pirotl . {B J&W* M.periMlCA.1 T* iL+o 

(or “Infrmta ■Gul'd*''* Aildceea 

Fran [4 1 in H. Hough 

Wuhlndlnn Lcifi t-TruttHM H.. W*abinmui.P*C. 

.— PATENTS that PROTECT— i 

1 f|.ir 3 itnAi ror r»Tcu>.r * PP.U Hri ,-n nc^lpli Of *'“cl 1^^™ 

litth. »8E3. | 



We irivi> yen m twvp ol tbo ■nrrrtteu ra.v* of tba 
[jilivliCj- tts pro™™,— L- & G. 



LEI ME SELL„SX', 
TOUR PftTEHT^? 




Fa«.nS fil'.'H *Xt]lHl|Tf’IJ r - IE Jrnil 1ifT4: n 
I'iTHST Eut nlu, CRP ua. nrwrlH 

wiluah e. Hoyt 

rATKST SALES srliClALIST 

S&UU IbrrMidwcy, Jlii» City 


1 a, 







Iiivi't.eih-h jlhiI TtT itii uf n.i'ii uty-h, I’nii v.-ftSil t-r, 
._D,l tnlVnii: l>> wntiqKc-j- Ji*iy , l ni»-id .nrvi-nltHi-r. . 
In itiii U'IU(. t'il' rhr.ijuh ■( <’ £ I ■ >.' t L V L" pilUemt. W.5 



ili- i-r.rl nn-nti of Unlit 9 rfltMifarRiiFlT>K 



nil’ rpurtlrH.1 I-Iirn fu EuuftDitt V, L| 1: IPideeipfilbOIttfl | 

tre iif: ilri^rtnu’at*- ot Llilit Jl-nUirfa^iirli'a. 

£li.-r iliiviH’* 1 ah £ti‘m- -.iii r mi- tIl ilii-J i-kub-^n lion 1 >t. 
Jf-f’iJ ixmE U'.A>d furii-hTi.l drtH[ .lT-i-lWl: i'ifiiit- 

Hif litill Ikai JIHif J WfrrB-r. £WflrV(rtvJ .V.cmL- FidHJ. 



Keystone Pflttcm Works. 1 7 3 S, Clinton St.. Clnc^go 




PATFNT? PROTECT YOUR IDEAS 

rAICH Jfunej in inventions. 
Correspondence Confidential , Patent ad- 
vertised free. 

NlUO D. ST6VBN8 & CO., bUh ISM 

Efi5 l+Lh Strut, W«binf!<m, D. C. 

JWibrilM iii ntfe-foo*), t'leraGand-, IfetTxrit* 



PATENTS Procurtd 



Write for our handsome new book. 

Full information, 

, Pfn,« 30 Coferada hw*. 

WASHINGTON 



BcvansS. Be vans' 



P ATENTS . PROCURED 

OR NO FEE GMAPlUtfr 

AM PH LET FftEE ^ 
HOMPTNESS ASSURED 

WRITE U> IF VO* VI NT RlSULTl 

COCHRAN & CO.,«Bi8E1u 

nDSfli 40. Eudoraad fry GO timmbmtm ef Cingr*>* 



Jllift pr^ K1lwh nng u! P(ipul*“ Wni'llAttlert tl 170 □□ llUHf *Mnjltod 
u'jiu li«r u£ csjliiiiMjt(i 

VOLUMES OP POPULAR MECHANICS 
=^= FOR 1907 = ■ = 

TbeH EBtlUfl* (jrm nvp-r uf imcJi of Itrt tfrSlT* Iwnm trnoi 
Jniianry Vj r:i.-rniTirT. tocLuHlrce. Tbiiw vOlflH>r« ara lit- 
bound mu! wilL 1;+ to i.aj nldiwis. puatBHB prt>p*14, 

n«ift «f ha 



Copyrighted material 




POPUiAfi MECH Allies t?EC*lOH 
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SrtnJ, tor FREE BOOK rnd pit- 
enrs. We charge- nr- fen 
ualets lmo Btcnrt w 

pa to in. Oi> iiii-JiJ 
a= iU I Ilf pnlnncn- 
hiiilj- of your ia j 
vriii liiz-n Free. 
Sbtphtri & Cimpbd] 
au A M-r.iiL jihiK- 
‘Wnsb.ini.'Uin, Li. tl. 



ATENTS 



P 

i:--" T^l-Biblu F*H'b cm Tnlf-nO FREE. Toll* t^tf-flr.'OTO 

■I ttiL-Di ni Irweitvc. IImw [ r- H-l I M Fnn-^i. B. 7 . 1 I ll'lut U 

J iii^n: fw r«i|tt, OiiT-r* Mi-rhiinScnl Sfrvn-me-xiia ia- 
nn'crorPv r'ulJ at MnDC-v-UiikiDE F'Lltui [ uf- iraiu- 
VLom MEW BWR Wfi » •!!%]» Write. 

G'.WlAFlA i, SHOCK, Patenl AHya., 

Hfl F. Emirr. vias.i iNirmc, p. n L 



T YOUR IDEAS 

fi>F Vue Inurglltii ■ 
AiDLliev S^UH. “llcw l-i 
Obfilna i'atonl 17 li> Uittm" 

Krnl jiee. Hrtirl iniiiih K^Etfli for fr-uc 
rejiort ok tci paten In hi I ily "W-t; aJrtt- 
iiac yoal-paLeni fof flak £>-1 Puritsjvf bec-- 
Patent Attained or Fee fttiurned. 
CHAWOLfE & CHAN BLEL FV,„( 

945 V. Hitca. YVatsbUigtsm, U.C.; 




METAL SPECIALTIES 

MANUFACTURING CO.. Inc. 

l>ln jl, T Dill k, iMriil llimpln.il, 4cr*w MLi.4luii4 Work 

'fP P,«B*»lphi lliriii, f.Tu PH, 



GOOD READING EOFl INVENTOR 5. —The 1 ?j:ii 1 wars 
urlilult Tli..nii> RiLlHin Im:; parrii'Lruteil In nl.il. duvitLiie 
i>kiuTB miidiiin? i»(iiimfa<'!n»rfl *tw iiofliere tor ;iu- past 

II yearn hare been bellied Ikn'Aiftb the foroiatjnn uf an 
^H.ih'ii.nfMi i->:iiilil ihit h>a l.i cumtiul (lie- ratine murknfl iili'lurr 
buHhtieMfl or (lie w i>f M l. A rnEiptotp- undm-turntlnp boo 

been leBcbvtl and fu Hue vt Lbf £$Ll]£himit ■ ‘T Hie- ItJUl 
bnltleu ia wbk'Li Mr. iJiLluurc lias Indulged '.’I IT. tin' niaiLil- 
f n i-mre-Tt, be- -wltl icerlTe from tlin cnmtiL'natJim ^SXi.Wh} 
j, FOOT Foyalry, Fi» v. Iih-L L? L, to ln-rmli n:< nl her eo-norma 
td- Une ATijf of III# jinth-utA, wlllioni wliSr-li Glnif, rDbitot lie 
Unnlr, Tito iinniirsKtunrfH ilaliu Hi? wiilJlraUfim 1* JiufU 
fled bn llis I VrSlliOUl the Eiltona tMHfTil* narinLiFscnirrTS nre 
belpLe-H uud it war tK-ie^HHijr to proLeut [be 1 U"h:JI la, 
■ ' ' ■ ♦ ■ * ■ < 

ELECtr&ICtTy IS A MODERN HOTEL— The IlnCri 
Asr.vr io New Totfc Ih eumLWfieil with fK'Bfly fi'cirry ueW 
and 'JiaT'jL etretrlocl laneatfea. Jn addlLLou Im the u i".v 
oyntom (if iv.lejiLi-iii'd or wbbeli the utrltebb'inril In n com' 
tilelt 1 h'h 1 1 1 1 lal eqalfipetl wJHi over l/KW rimll la- 

FBmkscept ]ala|>s. eervldj 1 a# ej^riitor'A rJunatR Wliluli 1-1 In b 
la mean Ilian t.llOO calla dally, me Ipi Lelmjlogrniih Hi nl l*>Tif*. 
The r i ■ : n i j - ■>? n w [■ 1 1 Is n ni.ii lilrir. Ivy iiurons at tvIi lob the re- 
RtOdHCtlon Hif buy writ toll UafEn-Hipe emu U- iTftBBfcTPftl m 
tlie [uiLM'r nn tbe oilier end uf the line fnim the wilder In 
the ex let iLkenwH of the urlKlntl imadwrliln^- TTiere to 
hIhm «ci Mrrn:i[{. , iiH , ii I tiy Tvl I lit] [ IpV ^I(i>h|S In rhi-Lr- eiHihiA 
tri-eUe n v-lf t'Hl tllf BOVent lilt etenk lu the lobby of the 
betel tltvi'u n letref Lute tbelr wait bus.. 



■tlfrilf p wltHADb MARKS obtained, 
j Hfl I pH I _V ■ I iT e □ iL e d nait priyvncateiL Ivy 
J3 TH I u' i Alsasmier * nowflUPMumt Law- 
^ Tnr*. |F*raTHinbi*d Is]).) "P.” ffl: Tlh Elt., N. tv., 
wA^mNcrrojf. u. l. ihh:* of n.r.-.i s, l &ri ..i. „ ,.i fell. 



INVENTORS 

Our Brain Belongs T a You 

#(■ liat-i 1 ||i'! Jiii | n ifriut Jiinm mfT i.ii - mu l l iIIIIIh nil li-- 4 Bi i p- 

■ ili>.i -■ rtTJ ! I tit' -ipf {'hArsB- .iill il* ■ wlliL lit i*-nmi J i- rii- lull 3*1 
ji r, ur MihIi-I. b|r*M-|ll S|JM'!ilH-»ry IV T-i-i|# 1 « IIMH!l 1 ni 1 iir*r 

im I lI Miaal-i ipt n-ii. r(t li->» i -I .Liiv k mil, Vi -r arii d-Y |is-rl nint->.inii - 

■ inb niir i-n.iHTii'iirr i ''¥■■/ Eli. iTJi' yi-.Tjr*-. I ' i ( 1 1 1 1 1 Lill'elfc if*-* - , 

-i i - . . ■ 1 1 r ll*-Alvt -N*h. 

"A. MACKE & SON, i4i> S, 4 th sir«t, PliRuddlfiihiii, Po. 



EVERY INVENTOR 

Who Wants to know 



1 . tfbat are the most piofitable 
i oveoti out , 

2 . Sqm to perfect inrenti'OD.a, 

3 . Tht first step to take ia 
getting a patent, 

4 . How to protect himself from 
parti es who might steal his 
invention before he tan get a 
patent 

&, Bow to find out what patents 
hate heeD granted on inven* 
lions like his. or inteud&d 
for the same purpose. 

6 , Sow much it costs to get ■ 
patent , 

7 , Eon long it takes to get • 
patent , 

5. What protection a patent is» 

9 . Bow he can sell hie patent 
after he obtains it 

lQ r Sow to handle his patent to 
get the most oonej out of it« 

11 . Where and at what expanse he 
cau have working drawings made 
of hie imcLtlOP, 

12 . Where and at what eipenfcs he 
can have models or e*pari~ 
mental machines made, 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. * - Chkaso, IU* 






Tin hi 



trial 



“ J 
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PQFUJUAK AJELHA-NIUS ADVERTISING BECTIO*! 



FHEIi- 



TWO BOOKS s 

64'Eadc 

"Irtveuiur's Guide 1 ’ 

— ASP 

^Forhuves in Patents’* 

IV I l a t and ILnw In Invent 1 ’ 



Irarfe NniiF, Oopyrlihls 
Prints, J.abrk 
Registered 



ADVtCR PBRF 



rnrrusiuimiriki: Solid IpJ 



Protect Your Idea! 



PATENTS 



THAT PAY 

Fuldrn- ‘■TjUfflita l>aFar" 
5snt FRKJJ In iy what 
nrij- cMeui* Inm: il i>nr. 



r 

I Patent limra lifi-oMs ajmJ 
I Vh.kil will an Tint and MONliY, 



•■jMtoflPTCIAL OFPKJi; Send safHh’hfisijriiiOiiei] asid 
description n>f UmUDllon £01 FttKH HEaKtei *J 
ni^Kin 4 is to p&tentabntt’r 



Ex p r rt— Pro mpt S<tyIl-h, 

E, E. VROOMAN 



El I ith-t! 9 1 Rcfcrtnctii 

■L-igbErred rihit sttnpnev 
botnet Uu'jcr, (Patent 1 ^lEl^arlou > 

71, Washing!;^, 0. C 



UEFE&ENCE 5 : 



American riot Iona I It in k. 

(( ijLLu^tt-ii, EX. (1 

L illLi: (ii.Lii I TTnjr Phhh CVVi 
JjiLEiu, Timm 

Graf Llthouruih rri., 

Xkw York L'lty. U> Y. 

f*Hi Mj-F. r M' Th (Vi, 

Nut to- It, Vn. 

Sew Era MTr Cb., 

i'uirtji i-3. I'Yirii. 

Tte I’d rip 6f □ilinsuYjf flfe. 
HJtlhh.ilLiu City. iftlu. 

It* ‘I I h'tiiiYr P-rinl Oil i 

roi.ij. Til. 



THAT PROTECT 
AND PAY 

WATSON E. COLEMAN 

Rc.R-iiLtrcHT Patent Mtornny 
£3d F Street, N. W. WASH1NOTOSI. Tt. C. 

AdicSn; and Uuuh 1/ree; E 3 1 l; ! i i - i-t Slofoeono'-oj BosXpcrrirHr. 



NEW INVENTIONS 



DEEEGNED. PERFECTED, SIMPLIFITD and IMPROVED 

We derelDp Ser t Idea* to th-r-lr Prar-tknl and PatenintdO 

fOI-TiL S'* ' ii>1 £a>iic-i] HkrEiL'li iliiiI mu'i will igiinlii JriSTI cii jit for 
II’ u Limit |J. r) r i;win, ? hHmw|ii£ eTery p|c.-c aM nnrt bf J"nr in- 
VCMliuiL, HTiirn.'iHlf dndcnml Olid MJlIlK AIjfcH A SHELLY 
IHQI1T. Kith lull tiiH-if rjitc«i il«wTi|itiOfl, &lrirt (diwf 
Siunuit-ond. Thirty yea n( nxiicrleuea. 

F c i-t'rl Km :n MtnI.r-iH, EtciHM-LH mi V.xImOl IJ.rH cif t-l-iliu- 

fncdirt'm. lJriiwi npr, Eta Add ■ «— i hn w nuon-iir LiepC 

ENflUSTRIAL NEWS L3U fl E ALL bth.-ea, N . V. 



SPECIAL, MACHINERY 

We deiiiri ini build aped il mat hi" cry 10 
ordor in *r*r umaricr desired. Cm lexrinR. 

CEtARY MACHINE WORKS 

35-11 Indiana. Street, Chic a do 



PATENTS 



Tjd INI. H? IhL HI I T H | H ' I' i ■ I |:-JT‘ T Tl'U* 

ohm mm it Fntem-i br wlm li ran btb 

dsi: ii '.].k :>r r,--- is- 

u,b lllln'd 2-> 3«.XCH It'-Hl ri'fMTOIH*-* 

WHI, Nr Uakliuiatan, D. C, 



MODELS and GEARS 

INVENTIONS PEHFECTEO 
Catalogs Free 

UNION MODEL ViCFiKS. 10T Soulh C:*r k $t_. QhlOlin. 111. 



Evinr Boy His Own Toymikar 

Qmiitwt berytf Ih*A HtHi 1 wrfU*rt. T*rl]» 

Lmt E-tt iiulLi- il Pt^nin EttBine. * CYi-mi'Tn. 

lc- 1 clc- 




U'indTDi4l, M l -nn».T|ifi r am Kluctrlc. Iclc- 
pruE'lt, iSdei'Lcn.*. 3Ts<tl^ I^LiiUirji. Eh -j.i^ 
i-r iivitj hir.d, JtLtrif, lmlkrcnx rU*rinrnl 
oTid ns-tHrli.i-iii.-ihl iUijh, tfjirt ili-tijBlfftatldR, 
ruittLrt-rvttncca dCn illn-tniilmiH. Hurry 
liny hlirhUtiJ Jiatt, tblp in.'iil .Imnk, Print 
cknlyiuce'n'K |(nr|i»id 1 SInrSSffiQti 
W.KSTFHS CO, 

.Si. 1'uul, Mjuii. 



TBE IKVOTl)R T S LSIVtRSAL EDUCATOR 

TKLJLS A!.!. .tllDIT P.tTKSTi 
HOW T<J diiCLlkli.dHHJ]. HdS 

csoo mechanical MOVEMENTS 

also 31 V FEKEETLIAL MOTIONS 

J>urii' liiTCritivr nhoulrt bnen il mp*. PHro j J ,{>Q hy mull. 
Ad'lKna - 

F. G. flIETEBICB, Onraj B! 4 9 , p IVashin B.L 



LOVE IN AK OITICE II-UILIHK&.— I lud A Hi3|i t H’rii:i 

t'l W-n-'H- JLlid rli-i-liSr-ll Ilia Ia-* 1 l. il v 1 1 1 rn i r;J I |ilr|| [i-v 

w tilting In Ibf flrvutur. | gii'Pfi lint ?l?^a tor Lot a cigar. 

“Bee Ilmt Indy i Tr Hull) he-. VrAFiulna up 4* mt; L, tlu:" (hh> 
lll-t( J list Kilt i.'IT ii h lJic? MumrllllCiK I -CBH'r llthlETLlnml 
- ‘I 1 1 1 her." 1 W& t'l nl ? u]i mil. diiTVil M>-ei'P 4 iJ ||iip> n.-SEfauut 
c wtiTil. "Wfll. Tvlmt about (he IhlIt-V 1 J nstrit. '-IHi, 
II'* lint blurb," hr miM. l liilf trprmTLtrs fiw a 

Is'iTjiir vn t<l7L. Tlw-rn r-iiiiie ii ilnnily TH-ller hit Titar mitft » 
liilnl-^-r uutbi iowu rln-in, Well, Hir, «ir licit tbnin rhnt 
fulJcr Lain Ills L'yr-w nu Iimi, hr- |ihUs.kJ UvIlt. HU# ,ia-, 

at llie- sauui tlma, mid vms blidbhi lunrc 1 - sc-ud her Miii-li. 
11? rod? i|r tit h| i mu] hack duim (o f-uur. 'l-iilw- ] j(,a[ 

pit-lirHl ii ii. I f' Tm't lw I'd bLin on ■»! f-.nir. 'Ktpiw- LcrJ‘ 
[ *kL* 3, 'SM yd . 1 oild hr, jiijiL hniidcil tiir n d|pif. (It 
wmh .ii bwhI raic. Uni, ant MLi- Oifs oii« j-nil inis] 

'Kuxt duy nJubK nlHiiLt (Uilt- irlica -lie cuimn, th? olil 
licJl rhufs t'l lir-Bi (be 3m ml on Ipar. ami llieri' bn wa« wLtb 
a Iftln (bat l*e liud. in jiat In (lie mail Ihl It looked 
fan riY 10 Ittf, '■caliw btlirr timna Ite'd giro me tuy letters 
lie had t? tuaU. wip ™ mHlm fla Bret ixteii I gut 
dim ii. '(( nil * mlbiiie unill [ tlh.™ dilh in Llw boi. h wijh 
I n- to nip, J Kn( ivii-. 1 , Tb? mi I Heir the Setter mf n II 

* fl'ik-c. 1 1 (Tie the piime ivny nnt itar. Too nee, he'd 
Irnk mit of the tvLii'Jiitf until Uo rmtv Tier ltmiIti- nni| then 
mail hla Setter. 

"TbLiigs went mi Hi a I sty Mr a while nnd be didn't 
remi cm riLiikc any prof |-?Sfl. Then h? H\aner tit me. 'Mny,' 
Up, 'H-Hci't fed lie Ii' me unit S' nn'L be kJ^t- me nnotlier 
■ I car — -i i'i '■>.] I'lic. Thill noon they hApiii'nrit to get an 
till 1 elPTAt"r tiKi'llier. nml L rtld 1l,v- Inlrudmi'-lng Apt, *iU1 
tbey u-'iiJli.d uji Hie srrn-pt iHijperbrr. 

"Wen, Hr, ymi tdnw Uif^e Cw<i were Just bind? fur 
ii'in-Si Plhpr, ®1i?’'l g'> "ut to lunch urJtli hlin. nnd ercry 
HPHie In a u, li lie I'd bp? them ilnvrn ulairu nt the ihiiTir from 
my iipri'li In I he- FaStery. She c.'iMii't LnnL nt abtitfape 
felkfB' nnd tj 1 - muldn't hnTp nnytliLng in itn vrlih utlp.-r 
gtrlK. tiny, Et wns nnp. 

■■Wen, ii IIHlc lyPH-i- :i verar Mill the IiitmImt retmiinny h? 
il.iih K-lch In III tiff Hive? half i v f (liclr men. a.nd lie a'iip (me 
■if I hem i lie wnlked bwi? urtth hit Ella the rame ah okuaL 
Hint til □lil. Hlu! tdil me n e<mple of week* Infj-r tbnt he 
In- 1 giinr- Hnutb. ("In- hi-nr-1 rr-nin Ii Jen regal ae for a vrlillp, 
bill tlie ortirr ilny sJn- lolil nic flic liaitn'1 liegeil fri'm Min 
far <iTpf e|jf. nnnadiR, She W"n’t l«il nt (TiFhcr fclhiwc pvcn 

hhw. ^tw SSyS lie’ll fllirtw mi* ,*H t m i c of itww 'Snys nail 
every thlnit will he nil rlirli i If 1 »*« h girl irnit hail a 

fellonr like that Pit Llin™-- him uver Tbnt'ri nil I enn tell 
of my Kifny now." 



(Cuorf luftid- bn. Tlibc JJ3-) 



P AXriUTC guaranteed, patents secured or fee returned. 

I L la I 6-n.l model or ftketi'h rw frn?iiipiirL as t* EatchUblSIy, Aoinl f«r fliiP^I- ‘puln.lPHtlanA itir?r Ir- 

biipiI T-ir fren dLrt'lliaUoii ,L I30'W Tn n^TA IV A PAT>:srr, ,r with llMl MECEaSIGaL MGVKHEST3 lISiLStratod aoid 
d'. mi i iLoJ, and '■ (V1LAT 1G UfYEHT, 1 ' euficaUiLug ualnabk AJaT Of LNVEKTIGK4 WiKTEF, 

mup uni a nu nm I IBP offnnjil for tine idvemrUHt, n is.ncc ler otber. TatooLv KUTortlsed ri«!a la 

URC MILL I UK UULLHnd "world-e I'KOGataa , 77 covjimo. 



EVANS* W 1 LKENS & CO. t 



613 F Street, WASHINGTON, D. C, 



_ I M 



TIG hi 



trial 
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PATENTS 



BECURID PROMPTLY fcnd with apodal 
regard to Ihe Ls£kl Protection of tb* 
Indention, 

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

(Jon lullocLun P-rcc. No eliiTlffcr on in ion u (o [be jjalcnlyhcliE-y *nd CMnoievctaL Value of Ijivtniorj" Jdu«. 

HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 

C. L. PARKER, Patent Lawyer 

Piiinb, Cincits, Trade Marks, (ifipyrithta, Validity Reports, InlsTf erente Ctntrsls 

Patent Suits Canducud Jh AH Stoles 

nEFEHRITdEfl;— Globe Maculae and. Stamping Ccu, Murrnj FjislnooriiiK Oa. Monon Marhliuj ntnl EDEtafieiLnir Ca, 
MemsAIn Bped&Llr rt*. r Stewart Window Slunk- Co., Maft'iti 8tma.rCQ„ Acuin Cliwp? Co., LLppMljeott FeiH'Ll Co„ SHJhlHilj 
lira AswdaUm of Aniorte*, ()b^« SSanafacfttrliir Co., 13jr-lTodiic-t^ (’a. Alainnvti Browlna Co., Nstlonul OITwH. Co., Antt- 
hi; J:-L li: riilpply [id., TiiLdimnqiJ Fhn'lrl'' [’ 0 -, R&jlwny d-jitiw i'diiI:li!I Hii(i|ill<!!i Qu-, \;ili>niiLl Kh-i'trlo Wurkn. 

Mr. Farier cm Nawtidber 1, iocs, nftcr ikaYlus! teem a mematier of r bm KiaiBSniuif Corps or the U, B. Fatemt OfUnb lor 
□Tor fniji jijaiE, tosIrdisL HIM position as HuunJnor to take' up Ltn - [inuitlco of llitcjil. Law. 



Address 210 L>ieuc Building 



WASHINGTON, D. C, 



HOW TO KNOW AUTOMOBILES 

Jl n (ll'junttrl Ikiifclrt ciinLim me L-JDO 

tiUHflFtiiflLhiiil AiMur** rf intowIr.lM, 
cnnLiiiit: St-ehul Ui kmi* till uiliu h&J 
iTKlnrfirbE pliAfl, Urdf. c^bcih and 
I'j Cb* I-jiuIS Ll.i Wtn-U fcubjrt^tWf- 
oiipiljr tntKnj. la bikt dflill. UikIhiL 
1«yciirnniiL+ ind audorMiiNrit* flf*w 
jtT-fl ra :l ■ puhliralicQi cd uirr.iltr -rlitrac- 
Mf Wm-oi by iup'l. Vtaf-tag* I't-ii'fc-a , 

me AL I fill Cl H 1 1 . 1 l‘Jt ESS 

I I.:- lurnlt :7 *ii |'li, CDEOluO, JEC. 




A Short Cut Uyeuvraftttohuy 

*- VUl anythin lor you i 
foundry tell us wliet yob waul. We'll nee that 
you get full description!, prices, catalogs, ttO. 
We umuufitciura 11 e v t r y t h. Lug you need in 
yOur foundry 

f he S. Obc rmjycr Co, f 5tn, F. , Ciiltlililatl , O . 



DATCMTC FOR PROFIT, MUST FULLY FRO 
* r\ I I O TECT AN INVENTION, Address 

MASON, FENWICK & LAWRENCE, Patent and Trade Mark Lawyers 

rON. D. G. Titahll,h*[) 47 Y«frs llluktr,1ci] Bnnlllet on 

H9: Br F, At«t A fidns, T^onIctUI*-. Kt’ JTf-Olarn-ISpyi'kfl Pd-, HrrAaton, Fh_; fitrkwTribtniihJDe! 

U-tlfjinrr. K. V.; Hardman, PifrnJr A CJo.lF* 51 " Yntfk City; laurkla PuDipnay. liuiraLci|.K. 1" ; SCI 

ni.'Pi. j lUlhl'.'lpb i'i-pei Hi.'i C'!., Itli fciiiihJii!, V^., Th-iiTri-'d.'u nnd Kiwtrln (In., I.V-imT, fluid. 



WASHINGTON. D. O. 

ttKFkitioroHSi: 

Lwkpurl C-i !h:-:I L’.' 

C5t,.. Alttiilowii 
LtliULO. '['untie riL i i:l>. rUt-i: 



EcmXlet on application 

Co.. L'lk-a, K. V. £ 
b..ni;is Jiiipliii'iT- 
nr.iL linn Jr', da ui 

[f-HH Cj* IIKKI'I, 1,1 THK SHI.Ki;THJS III' AN ArtPRNKl. 




jmica*ll( ? tUlii (ichliiCi 



H5HIE&T 1 ftd4ln u 

Pi I : M- tc | r-| IJ 

frn II dir Trill it I tj I iprtsr 
Ubh ii ii i rtc Carrier 

*nd h JttwJJJncr J>‘rJiH] 
Um' nili".r-i (budiilrPi zi'Hi, 
llu 1 ' Che ■.t.-tSi .,.r l 1 1 it I l . 
prii- fdl nmChlo™ Sjeiira-' 
IKrll/rrt £f^im.'i-!i'i'. 

Epih IhL ufftT to .by uIlL=. 

m rur.^ntntiU}fBrii^ii l !i.Y. 



TYPEWRITERS 

AT SAVING OF 50 ^ 

[5 HO UHIT11 l'BK H I KRB. Ei- 
tlf* Hpiprinlr 111 uhf-r^ m n**, ikr h,j- 
fhlni, S^ippui DU ■: i-ru-al tar irihl. Hcnl nil until 
AC f I ill j»>r T ii>iisli :*■■ -I iljiv rant cc prirn, JSnn 
r-JE Catel-m- RjMAIv lM 




roCkwelebarmes co.. 



1535 BJldhln Blrt g.. Clikjun, in. 




TYPEWRITERS^ 



Al l Iht SLi^ l.irJ Ainihin,. HH.t! ur 1IKST Kl I AST. 
WIIIIIK ,1 Tl’l.-’ll'ls I'lLLI KX, ,I|..U|'J KiiTlL 

TO AtiT.T SI PKirt Irilk ^ullnf ** 

fiimiTjl|in, f T*~ ill r-.r III . -ins “il t 

1 V j'Ji^ ULUH KHl'tlJjlL* m.RLiKEaf., (ILLLi'jU 



When You Want Anything and 
Don^t Know Where to Find It, 
Write Popular Mechanics, 



PRINTING 



]Q0 Lffttarbftadj, im Fnvslppjn. 

KO Dal Jr., all Hltt-fi fOT fl.SCI 

fkmtpiLld. 1 'IhLlLuk I'lTitu, IQOIor soe; SbS[iJ11iiH Tbsi, [DO 
f*r IOC. Samples, Sa, inn iiULIjv&dH ur Sbih<ui<iuu, fiiHi. 

RJCSARD ELUOTT, Ba* I17B, St. Louis, Mo. 



1.00 M “READY 

■nli^ *t(i ALL DT OWK, nnJ. feu i-iitt i 

yunr ^4rt Jfi'lr. vt I|-i:i,l rn-lb-vt Alumn 

. B«ti fUc II- c-iw- 1 ■ . 1 1 1 1 la. 3 Liu,j ttAarucl JC 



hmn^liLinr IllitrTVrjUTlt W, 

Lloi f I' r 1 1 r , 

yt>U " -rirrr i" In 
■ rttnin. 

. ... . - I* 4 

krin'l ]II»1*L 

in a iit jiAjOTcufTnanra ouMFM.’iy 

UtjjA. 0 . H. ¥ r 

riTArini.1»H in. 
loouuKiaatb, 



30 DAYS’ TRIAL 

ninny |I. 3 Cit- Ij'lT J. lii: At 1 .;ilk|.rKlri3iiri l i5 i mfinuni'n-nK'^ vru 

h,Mi dijrl:li.i til l™y, Wu pfj eiprcMAfl Uotll WII^I 

Lf ttiC AV'dH IK ant tu.1 Lifn.-ti *r>. Vnn <ln liut 
rbik Eiiim Lrul ! ii -.inLi.n ui* :i ii ]>A\ ^ trill I III'! I 
I 'i till! jrnu decide toi tuj'. HVfiran alfriM cnsnnF. 
nnE-lfC-nWllarilCt ini! v, Lr<u H.-]]Lny ,iur Ii iyli,«L i| nil ILl y 
Lnirrii Mii-jiln siC Hiirb ri.|M.Lri,i|l ,1 j |. . i r p.r.ri.,, I*:irwi„, 

ii'.|Hvrt dirud lifiQ tiut ^rorlibnpi do JJhlul^fn. 

Ukllbnub nii'L 3*1-1 riNMH, je ii- I w-i 1 kimm Lluil ii Lfiiil 

WIN ■.MlLTUl-fYi ‘•LIU Of C3 ih HUEl'tfUit-ibj Li C-fiU I TiiJufA. 

Our tb!>il(w liiLa riulian Imm fli W g llrii Enil upward! Jr yvii wjut 
u tk-Ilu, TK-Li, rnlln, c.t r rtpinffri IniEre-L'Cmi*. Ik> liipi 1<i ffli. tfill 
MLAlnf hBghM Juu L»jj. 1‘i'ir c ilL 1 -: k Explaini huw Tiidin# epc uiadp, 
lii'** jmAi ■'in tall j. a;:-irl rkuln. hf i~i u.irKl, orMumrtioa u>l ihrnlih. 

Til j -Extikc Ulan rItm cil**r Ttl.ifcl.u infL*rii*l<*ju tvl imiobMi-N Of 
rfctfJpi. Yivi Ot'GlfT 10 Iirc- 0 llu > vaLiluf. Ilr* nuk buy d iknnptd 
Icairuminl- --t xn; kia-i vntIL t mi lixT^-i^b th* " owN rLlxl/>; ldi! 
iLviiKl II 

Wri£« to? onr c+L-dof Ki 

WM. Mr LCWI5 & SOS. Makers- and IrnporCeri 




Kn Wsba^h ato„ Chirm^a. 



Up MAGIC TRICKS 

ItK r OIH nnd Khjnu nan hIht unCu 



i SIk^ItaCihI 
L'l I., i(iu tn 

I, Ill'Ll uf [ri fcp. 

_ . _ l; _. i.t.1 itI in ntr nmnms 

s. mit riLrindP. ril,,.- nu’y sat. Srud fi»r ch.1i.Uik. 
l',h i Ii.iji TriuL. ,nJ N|^vpJCy OX 5H5 Bl'JliJ dU. 
piii' iiB'-. iii. 



riaht 



)ri 



f'fnraai.. ITcMtoh UiniRdmira 




KtfUlAB MECHANICS ADVE&TlglUtf aEcTlOt) 
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GASOLINE MOTORS 



Reliable-Reversible 
Two Cycle $87.00 (Bare) 



No. 5 
Motor 




5 to 8 
I.P. 



BIoijiJm tail en-T to npcrtbr. fHilv tHr •• hn'i-lnii 
]fd.KA- Math V+rtiig!' bilihlHijil. Mac.rrlnl ji'iLcI w.ihhiHinHtilp 

iiJ Tin- jrr.., ||- UQ>: [ ^njujin.tc«d. Jljljlji HflLTk l^ijlli'li. 

SHUT IN HCin -CEUDK TYPES 

Tifl'r Tlilf iff frte hljltf tl. ud tlrcjlw 

Srad 1ft; far mir bfH>!fc ,rt l£fi3t|i.fu, Yapurluttou ac.iL [tpon- 

ttoqpj * JTotar," 

UNITED MANUFACTURING CO. 

Detroit, Midi, 




6 H. P. TWO CYCLE 

Marine Engine 



The tintplMK, aErnnjjeBt Bud EBOSl Jurahte Mi- 
r i ne= Engine ever pur nn the m irkel at thip price. 
Noi^leis — nq cranking— easy r& ttar! — eiay 
to operate — nothing to get out of utter. 



Thru port ttEiig.ii 
Jump spark Ignition 
Float feed urbuieEcr 



Smooth running 
Etanmhitd fuel 
Ftwtif moving part* 
Automatic water circulation 
hlo -‘hack firing” 

WHI not 

\o packing to hiTraW out 
Highlit grade accHiorlca 
Kmtl t clu tch or 
Solid propeller 
Eviry engine luted om and above rated H. P. 
Material* and vrerkmaiuhlp gnarantted 

YFHte fur BCtTiled cuiiwr koJes; lata Umt tS.-r;) 1 Iq o[ 
jutIi-j Hiliau'Uwvs qrei other en^itas q( iw claia 

Smith & Baldridge Machine Co. 

62 Amsterdam St. QaUoTt, Mich., U. S. A. 

TeftltorT open ta rraqion Libia iRrmta 
BUtii toaquaJItr procwMoa 




Plumbing Supplies 




AT WHOLESALE 

Irjrn-n nnj(J iuycliici(tiiiiai-ilDn r 
and ivifib on 

Save Money 

o&eTErraitletg, writ* for my frra 
uLnatrafad fii.tn.10g. SliiimuMito 
&nnnptlr ma.lfl from a. veiywin- 
JjietK Htix-t .if rjfw lawac jratWrO 

HUVilH. Pi:ial] onion art a- u*rt- 
f llUj- hnndlrd j^Ir-Tb* ouea, 



S. P. KAROL. 235 W. Harrison il., Chieagc. ill. 



BUILD WITH CEMENT 




Do St youfself wiLh oaf 
C l fi jfl H 0 L J .0 W ft LOCK 
□: V^-ftaCIliriE. SAVE .HOMEY 
We ilie complnc jiiBuuo 
lions. Catalan Ptee. 

MUIHt 4>K UMMItg | -.1 7|otr 
ri.i., |lh 441, In .11. r . t r Xt»pu 
lilllt U>’fl. C*-, FI. it; US. 

r-prliifUelib UhUi _ 

towitinnwl IftiEn raaalM.t _ 

AIhiiii m u-etilc ]atL-r 1 taad niOriMlriri ta rlalt ttMi unc 
elite* t' liSt-ill a c- '■Sar, 11 said thr- rlrrahir bqy. "rl^lic nffw 
JfoU 1i"/e_ III'.- Irrll rant; fur all tlm; tl\m not. aciL ivLrn I 
|J"l duTni WbU nllOUliL I r ln-L-.. Iils( (.I:h> hijv rim i 1 1 :- ■ ■ ■ S tn 
trork t:a four. lie tiimf^a In mu.] Miked, "Is aim l#rt yel 3' 
■Vdra'E* a pearti/ I HD ill; "Brliy d]ilu r t j-ou let her Iehiyt 
wl.pp^ p-aer 'h'ffur eiiIdiI. Uurrjr lip,' und he vraUbed 

rlur era uk out of uqr hand *oU. put htr api tile a nrclet (o 
nit. Ill nUmt fifli'i'n inlautr'H mic thfj Imth I'ftah'. mi |ipv 
»s I’nuld be. 'lift ttrt Jo iiLc..--t ta naa Ilk- alafotor fiir u 
T*hllc r k said br. 'irr waat ynu ta imma trLrb nr nnd ha 
Tvlinrsa at nur writ.llnrr." I flaq't hnatr nbntlnir wIlik-r&.R 
TnnmllF n-nt jinld, l.ait lie jjlre me thin IwooiF. !5«er|ifl li? 
went iluwit to ?e«Hli AmprliH h»h 1 ntrm-Y aonaellilrv rii.li 
In Hie hftniwiHiii ]in«. oue «f hie letter* Rot HUmerHeiJ. 
ig 'H 

mu Ilf TlinEltllg. 

"Slie *+ht i-aefc 1o fijailli ATflerice him the oeirt 
ihy. Csihir Iivei- h. iiim 1 tilirt. ttiHybe I'll Ime aiwtlaet BEWy 
Cor full .' 1 — liallijLnpt hlanai^'ioent. 

-+•- 



ifv 

i.r -4 -u" I h Inir af (Jn; uiitt, anil Llut ftinru' lliu -n-liLJa llilni; 



Tlir OkLnbiimn ilouw- lltlcd Oic tiotcl Mtt wbli'li ttih ta 
Cinalnh rrai-k.-il ot fililppad dEnlirs from LuceJs nnd Iiiih'Il 
mun.t'ere, slim] hM.t ftilnnwM.ra n'tll rrintlnna tn lie UResl in 
(be lU'W nrate. Mo hill afcnlaet eroe-lcd Inn tn. InJtrL. line 
j. mi Ihh'Ii. iiied. — not*] w«|fl- ' 



A Profitable Business 

4 riff at pnii'nlifi pprilitini T*Afi -rYrwmruiti.il le.i^ll^tnrv I 
<4D 4»UJilltll H- in# biaLt cil Willi b T, ^ . W J 

K0TV1K& PICTURE JUJCBlirE ELs*" 3 

itm inT^itiiicifc Ji jmsll iud wlw- 
U-iDEnin^i tian risn in lia'il", 

■ctunljfr, rhiisr^M, , il T*ry litli-a 

^PflHH. Thll Il- C'Lir 4'C *hi mwt 
]».'l'nl»r furna-cif ■.m^mrunl 
■ siarlil.-.i ftiinrri h r.rnHt- 

Al'iJi "biiHMcpi. Wp fnriiiso. J-II 
I z plruiTu-iii — no- ihx~f-:: inrn ai 
nKHUTf. nnp mMhli-iC* a-Tfl 
riillAli- pflCm rirhl iMtii'C h*iLj Un.119 y«u ELau v.t frw «i>Uk*c- 
l¥a bins rant £lrz ■ i-f lII i!m lalaii sn i jprfii and prjf 
Hi] ^!-r.4i c>f 

Kleine Optical Co,, fiZ F^t?siS^cH^f«r 





KEEF>SHAP£ 

Trthiac Hoogor 

\rk jmir Lh«h luiiiHi? TTr«. hM-. mod ■ 
urn. BHMBlIr, iiTii era want fanTan- 
Li'qik Jim nr- mi.ciiij'. ‘Will IIhJLf nix 

I-aLr pimtn In IVrfcrt -kinpa A n;r_|nilr 
Mu be irainyc-d, Tlclie.it iILn-jrhSiL^ 

the rrtt MSiaiy rnuiki, Jin'iKli.Hl i il 

vaad imn e no ha (nrl- 

nmiL US the LiliL'I'.- Of mUT tlaeft 
dm>T It VlEL pnj hit iUH.lt in flirini 
««k» la the aavl na ml pn-Hltm billa 
jibiiae, ta Hiy tiutUi ilk at toupar, 
time niwl fijn-ietiiijDi.ia, Fkjj- lag 
lil ms-, tilt la And md 42nrmeiitL«l- 

WMj4.nu.il' Id wenr. KlaiiibA. DC-d- 
nrimthnS nml ijertirintln sniinr 
\rhtt$ Ot* tlttifrt OffiM. 

Kfirr-SHATE fSAI.ES CO. 

IL liUl-dl Htata UL, Chlt-BRO. 1U. 




t Pltatt Hfhfftm. JUpuJAf UeoJWnfqf 
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Please let me prove that 
you don't need to 

Stay Deaf 

I bfiffi pronofl it a brandy Cd Eflfi'.GW pecpfe, 

1 juirfeeT-Ml * flerU'*; which din in 10 tliP fine 

n-'LLii’iM L ibn- Bllgliteat 41 *™nlnPt. It Is IiitJhMiLi; win’ll 
lasmixl. fin Liny, bo perfect iluSilg. Hl»t ynu fnr*r-t 
jrC« *t* Wanting It, 

Tula df-'Tre L& ifi> s-i!ii]ii'i[ tlis.it I: nrinquSItrs 5-ranH. 

n-.l Lr. raiiLjrntrntci !lic : j m'.iiiJ on lilt i-imi I i-^E jnitt of 
[be finp ilmm. 

In rffwrt [t'n the ram? an an rnr InimprE. Ilut 
notodr hits the device fltnl i’Oll neLilram IIlIdL ol it 
yourself. 

I LnTenlfid thl* ilerice Iwcauw- I wns deni, and 
was dp* pr rate. Pfi(,|F]r ilid DO! wnnl to sTinat nt mo-, 
h:i fhry avuldrel nf. Yuli Junnr iiuir It [5. 

Faf (wn yooTS 3 fried tu- prr durcc-rs to bcTp mo-, 
tail [bey failed. TI.k otiL,y poVKkT nnytm* euntfl smuflost 
wss an oar Irnmpe-t. So I was -driven (o belli lityeOlf, 

I i:mkIo sc otI iSoLtl oar ami rxiierl inonn<-;l. C worLt-d 
„lgbt unit day In Oicer iU'spotatlLia. it was rear* be- 
fore I uu-rewded, end then zitriply by force of In# 
will iiotrer. 

Rut 1 wan amply repnld. lYEw-n my dcrlfe tvom per- 
fected r WtfUl Lear— »S I Lear tOd*J— JWt At SrelJ a 0 
anybody, 

Yl'liat I dtd far aiyrelf D ham- rttme since then f:,r 
-ihhmAO n-jlirrR. But til# Lf-lji whle-2-, | p-ef lyat nw 
jeftTfl of dose a plication. It coots a nr cone -sloe Juot 

iiYO didinra, 

iTut don't send tee it now. 

lithe first Ear my ft An IhhiIi. It loll:- all ll-.o fnclh. 
and (Sees leliere feom hshflifid* cf lueei. Then yoti 
will tinnr, 4H T luw iiutt, Low iBiK-li (bln trip will 
:m-:LU to yon. 



I -eaunot CtrtiCeEee- of any t-oi-E lolly ife-cf prrtwin dtp- 
iectLnp to aural for this Lee it. L uui sorry fur one who 

J<pfrn r L 

Wtieis 1 Wo:: tlUCtWI X FfltUd Jili'olly have jrlveTi Ion 
yo*ta if B? ILfir l-O Ii0*r OA. I hoar now. Yot Oil ]'vn 
loaraed 3a OL'en Lo j-OU It jrwi'll altDiily write mo n 

[M t« I . 

Yi'rLcn- lotLay to Elm M'JLson Kar llmun (7u, p lin-l Tin’ll 
Rulidlnp, E.uul irll’r*, Kj., :n: I Rlmpty Roy, J| r- 

IV 11 (win’ a IhXiL." 

Thr-^e- wb(i puPrliibool tlioec dm sum In tbe rnrEy itij-n 
nad nrbn T^nn! llio now ohoh. which 1 hare Ktv-aily (ot- 
fOCtcd, wilt im uCi-rod a diHnount, 



INVENTIONS 

PERFECTED 

we, i-;nL mahe nil hltnl'- or LHiiifiilt EJ^s. IoOIA atoi 
S|ihi ini s \t iL'hLii*rjr.. I*u (^ciEftL-rl %Vor>i ii iLiXc‘ l^areol 

ArtJi'lp^ In mI\ nuftRlc. 

NXTtOHAL 51'AMNNti and llKmt TOIft 
iy-ia3 s. JefJrrsa. Si. CHICAGO 



WHEN YOU WANT ANYTHING 

1ND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



I .. JU i p a 

I 

Ukcf 

\v„ 



A Year, imthe 

Real Estate 

BUSINESS. 



■W»irili tiFt-h mo ft mi.ll thrliat^ Eiuiii cir-jriE llrohirar*, *B rf 

lr.s-rio.-i Piulncii, and a pm At Jt™ 

SPECIAL RE P HE SENT ATI UC 

i "a f-' i piL ;in-l c^Hs-T^ira-SlT* rrsl iiri ii hrne-'-nifv cnrn j^ngr 

iio::vi. Jkl’FifrcaliliTfll in Liibk. >nf: faJ-MJ fc. |3 .i p .hi.i □ jssr ¥■ ill- 
■- ! i L .« 1 1 j i;: pr>L:--iiL d n; 1*1, l.x-^rlL-niiL apRmiuuilirva ii|»in 1 r> ’ll *i 1 Cl 
R-F i«-r JtrACJiiTMlc* Dp.- HOT l^n A Cpw 'A,y,M T.-icl, lit IfrLArfaflL.f 

n Lb juur pmcc.fc tFizujiLlmn. i!>ir C*>u|>cralif« diffeMinrci ft ill fi-tu 
Tiid nr:rn chr-ic*. la'aM* ■‘■'nptrtT t-"i T-aiiiI!* than tiij och^T I-«1 i:dI hq 

•II 1 1 1 u -brjl A IHuI;ijL _ isJL OQlSEIbCriL JJ.W COUBi-ST- FEi E 10 
KAtiH lli:i , i:iST\ i rAf III Tfi r.l a (sc tJ|-aci b:wt, ?sr^ TBB CIUKift 
rvmvmi.w Ilii-wlElF.^! r^|^AlAm-r, r #r- 

Lpb rmiifhy^up cuauBui.-uu i- ii.li nn>‘ ullio? €vi^-sfri •.*( llEhKT I^Uk. 



ELECTRICITY 
BOOK FREE 



Profusely HEiistratedl with Photo* from Life- 
Writ e for It today. 

TliLs 93>]cndl4 hook 1 5 com plica Irena tbe he*t nutimrlikB 
In the venrEd. >:xpljuni; jkfw cicetrlcUi' ai SLptdird or iEic-s- 
penKiTU baLtel'SaSf L’.irea BAc .1 lUiitLam, 3Jyji[H , iK.|& i TElSuuiDLa, 
Liver atd Lilcjnc^y Trou uk Mid *1 1 Dervo afffLti i-r k aod ells- 
CB.-WH dae Ilnur ci muSutkm. Kiiijnlns, hon' to fin joy Ltuj 
iumous fijcecTle bPit-bs aod h-o^UL-^ nut LtuJLb masih-ifo 41 
heme nt, liitle eewt 




, rtrr« 

iV,TTK(n- 



EQCPHr-h s 

I’ltlULUL, 



TliJa bc-oh. uIha MjEh tbo Intrrt JmpTored Pnltwlaa (Prireti fl.D-h 

Co 41 M. lilL-jj TiC M ini J -'C* c - 1 1 =. ! jJ u :nl ll.I-iw H> i.L% h friHi 

DETROIT MEDICAL BATTERY CO. 
490 Mniostic nidfli-. Detroit, Mich. 

Is-rfla fL-ilLf fur 1 Hi Q.T fm iKl^Jf. 




VOLT NTRO JHCJNEV 
WE WANT AQCMTS 
rnaTO TiivrvF.s 
W flOALITif 

EAll at rfcbt ta 

Hr-fTy LHoiv. net 

:.u HW.5 pep wrrt i!i,-a.lif. 



$1200 PER YEAR 



Ii-'l; pLioe any plipjc...., aarjo ._.r I'aiblom uudiT lit-* LransparesiC, 
bBRstlr, iisclunlre terrttorr tn nftcnti- WrlCv Itir Ifiniwuid 
i ii,. r ., , sf hiioiL-,. m« piw fci't ^miplo rose. 

TUF CANTON CUTHEY f0. r 11HH W, 10th CRNTffN^Hm 




HAIR GROWS 

■,, In-n uilT Vafiiillfifn Cip 1 A used a fiw fiLlIl- 
uiea dully. tlr'Dt ou t* (Ih?h Kit EH tilH.1 ut 
□ur nipnnim. N<> d nists or Mmilrlcllj. Mtn,> 
hair ceres dutidnilL A po4:il brLLiis 
HluitTiited bon-Xlet 



MODERN’ VACUUM CAP CO, 

£&> Barctagr iilork, DENVER, COLO, 



firCJC litiltUm I'&iHi/nr V’- fbaittr* 
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Business Science Department 

Intercontinental 

University 

WASHINGTON, D, C. 

Mu. Justice David J- 
Rheweh, U, Supreme 
<;:•( >u rt ; Hon, M a kT 1 N A - 
Knapp, Chairman Interstate 
Commerce Com miss ion ; 
EdwabD Evekett Hale, 
y tu.h Members of the Board i>i 

lMneotopi., 

Practical instruction lead- 
ing to el better position, and 
more pay. Personal teach- 
ing by highly qualified hi- 
st ri.ii iters . 5 i o derate cha rges , 
Easy monthly payments. 
Instruction by mail cxclu- 
iw. nmo, mm sively, HiO Full College, 
Technical and Special Busi- 
ness Courses, Mention the 
one in which you fire inter- 
ested* Fill out coup m or 
send a postal for catalog , 

INTERCONTINENTAL [JTtTVEfiSITY 

HI 2 I. StfWt 
iD-utlniiH 0 — WASHINGTON, B. C. 

Please tell me how you cun qualify me 
by mail for profitable work in the line 
marked X. 

AcchuImI 
Adi^rtl^nq 
AplnNn 
ill an lux 
Kbit Ttich-r 
BMk-kcepcr 
BtiaIuchs- Letter T-VrLli n jj 
Civil Ennigetr 
ClllU|Hillt 
Drills nan 
iKHDJstLC Science 
Electrical Eagbicit 
Forester 
Greek 
History 
Jmurt 

N am e„- , ...... .. 

Street liud Nd „,- 

Siate 



Ortlvrj 

Languages 

La lln 
Law 

librarian 
MaHuemalics 
MtcNnical En r| in rer 
.Mechanical Drawing 
Navigator 
Orjilor 

Prcol Reader 
Real Estate Selling 

Slory H'rilfr 

Surveyor 

Tc-aeher 







BY MAIL 

1 a.nfilhmcn.n wh ■ ttcih :kn lVorlil'^ 

nntrdte in i enTninship. Hy mj 

nuw gjiltm I turn make n ", (ik|iOrl |ivn 
tauuLOi JOu by mall, I fthcvaacti fh.Hil- 
i’it- r :i n iL <_■ rL'tr; SbCirlhaDd UjirmlL 
Am T'-tucIrk; hit saitdcnla si bniitrueiciTK 
In mmniMvlil uollutfi'i;, It run irJHb Vn 
become- n. brltf-e penman write me for 
lull pjrtLni;!.*!^ L 

ODE! (If Lll b I'll Vfiri 1 
itn l-LirifiiUiifiriat:- Ji 

C, W. RANSOM, 

S3S9 Ed^l LJ Are, K AN'S A-S CITlf . Mi 



High Grade 
Instruction by 
C nrr e spon d * nee 
t'-P!lFl«-n*Ti f '»'■ 

the hnx -n-f ”ti J Si*rr. I in [ ■ O'tl 

mnhodcl | phi nirtUitt, i-embluinjrtlbBT'cjiirBijisfc. 
Ij'l'tun 1 illll 1'lU** BlHA Apptnfnl 14 

ihf' hc-nch anil li.tr. There L'mhh*! frown. 
S 1 : ■ -i -O mil tuiti- nntl Pkuin-fw Law, ITaLRHTBl Mte 
attalllan. Writ# tG*tei rot-diLnlcwnD-. 

Cfiitueu Ctrrm|>uadanc« School Oif Law, 

Raj pur Bloch, Ehl = aQu. 



STUDY 
LAW 

FrWfXn'Pi till 

neiiK>i #t I 



JUNlfilL AERO CLUE fir THE LIMITED STATES 13 
FORMED, Tot Urn fiiif|*vi> of in(prf*ttiii< Ih ii'si uinl ywiir-u 
HIM) WUll-F -! JTi’iirfl if :ni. In J)MFrt| l atltlii'», J Jll lllnl' :irEO- 

Infill I'- ,•■11:1. lil lining 4ltKlllli»H| 'it 1. 1 >■■ iSIrm-l'.iThlilji nj 

i i I ■ - ■ kui ivii -i r- 1 i: '-I “-.HTi-^ful iiitiiii j.iiIh i- 1 LlW 

I iiI 1«I Sintwi. The .’.'Klistzy IkdM eitn'htH. In p^Lrt. ul 

Ak'ksra. Lre S. liiirrUlpf , Tbumnsi B. Hd.kln.'Ln. Wlibrir It. 
KJmbj.ll, A. [jii> Kh-TeiiM, mul Kriii'ni Jonnj. Iff, bnnd. 
cjiuirri-pfi will fit 151 W(,nr Tiv«)i(jf-|blri] nlTf,nt, ^ 

Tinfh- Tta niiuiijti itnHH 1,1 enUi ukoitnn^ mu 

EC nentH, i 

Tlie Otjacla J.r aet forlh In Lhe toiiuH L iHEftn Ulrtf iu ff 11 - 
irHite liilurijut ]il an<l 1 'uci.ijrBpe tbu hIimIt i.f ni.*irl nl W- , le , ^et, , 
ASM, ■. = !(■ J-4.-liai(? IllllL 1,., LhiNI DSttLlbltkllll mill L'llUll'ntJ 

fit npiiaracah rb^liziim fur 1 lip rvr|HMii fif nejlil Jofoiaotlon, 
viiliuilirj,* fir luveJimtflfjr, tiiaiI# i :■ fiwm-il hr Its oeUvri 

iiii'rolnTF. 

]| la tli« intriLtlnii, to lunlr] iflnh, tull^ifil qml, prehtiM. 

I nif-nul lniiiil nmi«Mia ■.( »-ji |i >1ii i l-h n a in:iy Ih- jHmj]l.l^. 

'Jlif f1r*t Ih tn In. h#u .in Mur S| . Ih-Uik >' 1=*- 

rimulD i'F4'iir, A ci mlrW (Wr i]|nlant# |h I lH-LWni-n 

*|i|*ll -siCIKU’" I jtlluniH, HtnrlliiH: fmm u i-utiVtnl^ni Ihii ii- 
r Suit neat Suit Y#tk. iihAmli^y. TIiuht will If flll#*l wlllj 

lirilnjitaa :■ II- 1 udlL currj- nitlt-^ nukliis Hie lindf hi to rftnrn 
«iim' te Chf flub- Brverul prbn wilt L* trifered fnrr thp 
liallnijD niiii kl;i— -lio j^nnteat iIlKtiinei'. I In- onu IiitJcj tbr 
iij-'il i iij'ii. |,, ii:, ninm^niiifjii for illHiNMbl of ImlJtul ilnihij; 
lllplit, etn. 

Tn# «aii#*t la cf^k 1o nil mfmtwfii «t th* duh, *h#r- 
h-vuf rli.-jf tfirtjf t*. TNe ftu't lliwl lli^r pf^wn^ t if HU- 
p^lt, lMiwft.fr. wt»t Uf nt^f.-riUnJ Lit adfaii'i.' ill the New 

Vurh bf aflijlia IrlH'hi. 

SlaniDemftln In the utnti In dlTklfd InDr thr## flnuwi: 
fa] HOitottatT; < li> Act Ini' niMiibt-ni whi> Wnfllrtlct chrlr 

■ iWn ii |i|« twins: Ifj AcLlve nM-in/ber; wbu- ijwii ii |!] miiitiiH 

m>L iViiiHiiri.Ji.'fi.'ii K.y fiii'ni.:i'l vi'N. 

rCiinrlmii-il uri ]iai_ n ug.~i 




LET ME SHOW YOU 

HOW TO MAKE 

$250.00 TU SSOO.OO FLR HO NTH 

I will twhiTH the RE aI. ESTATE UrsiN^FI hr 

bincl Hh 1 iLji| H ':icii 1I-: my KI'KUIAI. HULFHESKSTA- 
T I \ T h «. 1 1 - I Lii 3Cpn5 'FjlIaI h iig tlm lui-KiiHintlh 1 ^ iiIilil 

nr. i I B«-d VOU no unnttf-r wh'-TQ wc*u. firv lueMfiHl nr 

Wlml Ini.Liifw Iih-j iib hi. A riiLriidl I i'i['|hT 1 llti ty for 
men irLthnaf f*pitJil I" becprae Ipileiwniliint, nw iiou 
my fin: book. Adilrtw 

C. 0 . CRAV. Ft™.. 4 j I Century IHJ-t.. IWM City, Ho, 



Learn Bricklaying 

ini] c»iTI ItOhl l r , 1C it-l prT <t*J tlnn )■ thf nnl, 

fCjim^lily i-rari.irfil pchiR>L ill AiYiEt-ici. VllMtD 

UrkfclHP r *f<PWiuf1rfli1r Llti*, w»!UliTd*l wurt« 
mmu. lafftCOCUri fin B1HI Of "Id*, nc; nr.+nr a l» 
lifjrlclfe^irir .ix-3 ■r-s-alri/.'lL- i . tha It f $F 9 riP'lifl'P 
rminirri Iho tnuln. Plmlinui ■l.frayi 

*pvB liivua icrad iinloi- ThfPUld ftr#Lisr riiiB n Iha 
+ |,|,ly |Dny i^nd c rain* cIhiwp. ‘UTriMi b'nlLTfor 
rrxK II tf ifiapici mbilllt. (.'innua Hcgjcl or FAlC^ 
n r j i HuciiliiJsA, ±laS W. Hmik. INjipl. 1 lAtc-ip*. 






Pri-uHt ITcmNoji I'nfJHloir WeeJUmte* 
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i Wc- al !-=■“■ L ■ * !: c | y gti n r rui i r- •: l«i i h ! »iti 

!*aLy tSjSrfty iStij i*. Toil cun k*nrn In i-pm* time in jtjiirciwi 
ii-ei r Th^re- y«?n iLvo. Faiji-i-iJ e«jh|icjii 1 hii ir. i m 

i-, v. H ;i .;.hj hj . li |; • . I •. . -il -|. - I ■ [ ,■ i i - ■ ; . - y "j 

learn— ennv to w rLu.— ptm} in raiLv. Prnv’Jeil 

-•Ii'-ri3V- £? ii Nil nil -| Hnei--DO paRLIJi'liB—lhi Rblliil li [ 
>■■?• ia ' -Ihrr e-ritenii. Ho Jong 3 'ihea nf if uni j-iltm t:i cr-n 

fllPO. Willy to sir I- liir.t. UlT- tn L 1/ n-TTk llJld T4.IQ bBTfl tliCi it.' 
■ I fit EiihIi-Ii l.inEnfk:n n.| TOUT nL lOl II Lfi boii_i^ s :i m*2. Tli r 

j-h'kk Hjrswra for fiii-Dii^nipljc rs, thItilLh ■j.hriF-*, news 
P 19 per repF.itXi:: R. IiLjlL rihLl n.-»il rmu, I .m VL'TJ , mlnlfitohh 
tonelii rx. I il i k | -I : i i , - : H . Ir- r/ire fnlk ail' I 1'lltLUti 1 - Hi nil iLiiii 
wi'hih n in *y lin^JMArn * him !i j.ii J la r Ui-H t- civv ii in- . rkn>i 
|nn4 t-v e c«iialnuiiJ tiiilly |ii i iii'EU‘-<i :i- with ultar fVEteiiiT 
i.hir l:tulLu.uc*- h in Mi) ii itrli ynMriu ileus uyeiywitnr. 
^iiliI p a -i^jij.jHtor wqlcjeti-, tosiluitiTi Idls, 

f vrt. Tiii.mi.s 

L; ' ij ; u;u Hunat IftotJc . t.'bj i iik.i, f LI, 



SHORTHAND q 

IN 30 DAYS 



Learn Watch Repairing 

'At lifiirzi'Err— no k*TFl' i fwlal La ihi 1 < 

Ij WfW ■ I W» jf-CT f rrll Ifj JbIC C-i A'.'tHi 

Ui Ih'^lari Lliri, S»W !1 C 

:i« i’.-jibc jee pCI Irv.-p « fry* A ii H_ Yr.* 

p‘. 1 h !-. ■■■ Jrt iUl lb* .-ILrf L* L rl blf 1 E- P'l-felr 
i & AElwi ji-u rri 1'i.M jou Till bf fc p 
tt | i-i riTT fci 1 | - Wi i 

L .a p.-fliTK-a 

A* E*r -ir T>™ Tk^fc. k hCj-Ulai 
■ ■■I- 1 1 *lr i. ELl tEITZ*. 

TTI E DeS£l, MS WATCH SCHTOL 
23 Parry II. IHIC1 1NDTAN4 



LEARN PLUMBING 



A tfida Hmt iffl 1 1 m-ikti r^ii iTi^^iicu'ltn.t fop Hfc, I 

Ha'lrl- GhOTQr — Pnv binga-r— □■c-min d &runtrr 4 liU!^ 



H^Url- fiigg-i-r— B-c-mand ^rrvabirr tliu'b 

Li: y iit' i.' r tTii'l.n, ii- — 1| no pn.'^i m=- msim-tI- 

a.-n ■ ■■. IJdi-li rni-llctl n:i'(,]i. JmilinL-IO V'>l 111 n 1 --■■V 
ULiinrtiA (/i 1 1 ■:.< | I in. < i tn -n tL'i. utrllli I |i]QEn&rr ik 
rsjBiduct rtnii own L.uiluosj, tuinluc suuf jfrt-- ■ 

St Lou in Trades School 

44.TO ! 1 1 k l- Sc. Si. LouI.v f Ki>. 



r ti n r'7' I'lcli I /■ T'|ll i;. 'P,:il Col 
Inpi Of Enul nwrn:^. EU.U.J 
btiI CnUr- . mC CUn rmi, aim 
C'TIfl yrar cunrtWl 111 UtUHITl Mllll 

ElflArUa.1 IJr-nin+rirlfur. T!,r«d 
anmiLt.i 1 ' u'Drii-v In Tr«i-M n 
l jAr h.'l^ i: .i^'Tl lllT. L *'ir 

i £-a.p3l1*'7l' Ir.lHL'Hl Uni wt 1 . |hop 

WC.rk Trurn b3- c ^c^lr n! ng- 

ii fi.i 1 L'acujuirue tfiThig 
fnll I llfOTirj.LK'11. 



ENGINEERING: 

CIVIL. 

ELECTRICAL 

MECHANICAL. 

TELEFHDNEi 
NUCHlNtST, 

STUM 
GAS. 

Highland fukcbube cf EnfilncwHi, n im. 



TELEGRAPHY 
BOOKKEEPING 
00 SHORTHAND 

BY MAtL**AT YOUR O WH HOME 



LEARN 



-c*" Iw-m It SKillf la # ft* wcftB. Tile beo 
W ill to ggpplv tlw Itranoa r« tr*l.-|rrmill n--i mtOr>, 
Ni«>lckr«tvR- ittnacTBpliLiEBi So Lku racfuf c u11l4n 
tinlLL p<ii1r1iin la rv. urrJ, Vi'i'iCi: V.-JU - LiiC ful [LCHlAn 

VIDIIIUAS HLhlM^H IRUTlTl’Tl, 

5 Q 0 Ia>r.H LLnL-r. itu ll.Lliif. . KuliiiiiiiliiO,, iUoJl, 




lOHQLOGI CAL DEPARTMENT 

BttiULUT POLYTECHNIC ISSTITOTE 



r 



jL.jB|..j]s' p-'jluni 1 1 .:. I I .:*: r? a 1 JnrL.lllLl 
FEOBIA, ILMNCIS, 
LAKE EST in j flCST WATCH SCHOOL 
in flMtricA 

WaiiLcli 'flav:'.- 1 - 1 .' -rt, Janulir. Tnn , -t"-’i!!'i 

::ii- ■: V.' -r k , i'vi T 1 1 1 L i: n j j ■■■■ : j : 1 1 c . 

Bt-. a AL'L P.HHII wtnat sL n»dan£« 

£ iL r *• 

Sr ml (nr Lsialr-f; cl [nT-irrsnliirn. 




1 TEACH SIGN PAINTING 



EHCil' ClILD irailiMJ nr l.l.TThli.1 full h F inri] juJ 
UUUM Qalr Aulfl not «HHH*rdkd Nf 
■ 1 1 , L i >.v 1 1 1 :■ !' JiracLicil, p.virnnL| 

Sins' LanrJi W rilu fi>r h p- « 4 tdlujlK. 
C 1 LA 3 . J. bTROaiy, PrHlqrat. 

DETflOIT SCHOOL Of LETTERING 

onn. P.W, UETROir, Mien, 

''Oldvii sr-I Lhr>;n1 Bchnal oil ii| El 




\J amtu ty to December 



■\Vr rr.'n.Hi liy T J ":-u i ir-. 1 3 nrac| Tlkli- 
vi .lull i iLtfrndiciii uLvtq auJcr 
H'CLiiiiI ,A 'iTjiiiiK wihIIlIwibi Thd'l' - 

TISIll Pl I' ll r llill.' f JOB [O fJTII 

■f- j -Ln y aniJOTEr uimu STaij'.mlii.n 

Tuulh Lukd the v I ii-. L' ul LLunkj. 

I( you L'ni-imt iiilriLil jicliooL, v.-^ 
ItiLib" l>y rn ill pivinK L 1 ' m ■ ; i ■ 1 1 T'i- 
tiriiotio il nt Uuu; own ciopiLr 

OlJr Tfec r*h»f4jpie a || 

■ LiduI il. WHtr far It Ecifl-B]-'. 

SATIO^L TRADE SCHOOLS 

rdt« tv. Ellb bii. 

NEW Yt.niK 

Si? N A.'hlaiid Ail. 

CHIllAtlO I f 

MT Eirith St- J I j 

SA.\ I WANlitS'CC ^1 



SPAN^KEttLS 

PRACTICAL 

AHITUMETLC 

SeJT-’Piu^iI 



arithmetic 

__ _ , rii'n., rflfllLy nnrlnnitniHl 

SELF TplunanTon ALT, WllO iLLflJ 

T* I If- UT not k'il clin OMWirtnoltr til 
l nuun ■ t^arnLuff Chid iut-Jert 
thmunCJily , fir fflw linTti ftirsiKtcn whnJL 
tliea NUOd lririii'il. ‘ 2 iT PU 5 CB. lt«ailLmi no 
kril.'ill'r, K-l 'III I Nil'. I P[.DDI]IH ULLUEJUuL) for 
in.- . : -iit tfiHife la ctcit.il. 

Hit itlSrtl lid IjLIIB, II.CMi 
CIKO. A, Klil-I.RIt ItfKIIt CO. 

«I73 Dflle PJbce, £4 LikiI*. .Hw. EGk DS7I> 




BECOME A" 
CAKTOONIST 

Ti ■" i-ftn +-fld|ly ffiTri **111 tn FilP * 

1<" . i. ' .r rl I Tl JViIIT tlWElM.tiltll'M.lld (TFt 

fli at fii li i- Ti -r 5 'nuii- wnifk, wrht-nycu 
An - -ii i|,ii.ri.i .1 . Tfitni-fliitm to iiuaJ. 
ifj yriii n:i..iixlii ii: 4 . Lj TiinlliLiiiliiK 
m L' iiri tin i.r j .' fi inti ynur tnWTiin 
m .r rj . J.-ii jm- - i "3 tnj 'J‘i> r T.r,-. 
:■ .n I ri'i." t“ Ji/kniiSii*.' yOHAr iMUty 
ns;il I'ri’i - I[ y<ii i fti'. (iiii-i j r-r- 4 l, t 
, If [ tniil, lirtp ;roii h I vrlll tell yon m 
l.nkivcLy Bite yciu |.iiy me riuMilr^d I dbiit vrRiit yPrtfl tn enniit 

-.1 II if ynlA MAIL - ! i'll. />rr|l.' a" I- nr.H I Hi', l! II - 

Mitril J-rtklaf — nnt nacre uupy lni« "J'ln j iirM tdiLtit.t piiru tli'iL 
ki'.in I../ 1 Jh ii . '1 itiIq knowkifciH hh Vrf'H tw iflilll. “Thu Annie War 
M Che Mily wnr,” My nu-tiwEin A-vitf* fltitennln Write lodny 
ninl I. jm y. in.' riaiiirnl ttnuteiclPii nfit; II JKID Rtllli. Pk silent 
THE JLCMBFdarel vr IKi Am - , Ka-'iiiur.-i, Mich, 

It utindcd alt WOBtOMf — ll Mbtel. 




•WE CAN TEACH YOU TO DRAW 



You cun e£.Pri 520 to $50 
and upwards, per week. 

WC lifLVii Siiecn dully muKbt all t. m 1 1 k T i *i r.l 



drtvrihtt hr ciwreiTdiitdiiiiHi rJnre hmS, Prnitifil. 
l^rl(iH^| IriPtPMCtLilQ. EjTWJltlKCKt (einbiifi, ArL 



t DIfarlornduciteJ tr.'Lvii r'^pR • Poiieiftiiii iruiiruiileed. ? ci 
cmful dt'jitcntu every whow- ttlnj-.TH.Led Veer fJM . 

SCHOOL OF APPLIED ART, 

Ti Fine irM Plfla., Biteletirrck, Mkh.-U a - ,c 




fOPULAft MStliAMOi a£VH&T1BI*J<a aEicK’IO.N 



ir. 






We teicli Furniture l)e»itnin.g. HnJ 
Mikiag. fliueb ttiliiag. Ch limit Dial 
[)n wie| r Water Cu-luring icid Jn- 
Urior Daocnli w by mail, 

GRAND H AFC E.1 4 
SCHOOL OF DESIGNING. 

A , El ELK PAT RICK, Itshnittur. 

544-5f5 il juituib:'! Bldg. : 4 Grind Ripiidi, Mich. 



0. A. SltiJUi, Roam fi&S. 2DiO KimxvIlJe Ave*. PtnrLa, IIL 



COocilinied iMiai PiMja UP.) 



HAVE YOU A TRADE? 

IlCheIct one cad eiLm J^tef-H Wf lLuj *f(#rtoreeiDC»ti > iliif iirnetkral lb FI metlcai at tbc 

ORIGINAL mm PLlfMBIffC AM BRICKUVfht SCHOOL 

Full court c ■(>?( ] .Y f-T e.lHt tor eii ]ih i hrnneh, hi rl Lidlnir I he m*e irf tisots mnl maio- 
rtnl, »iid E>i-eimr Write today lor I'lLtll:: Liiiu.Uytiii<. 

JOHN F. IrVE.VZ, Pro^. 4f>01 Easton Avt., Si. Luuis, Mo. 



$5 



EARN $5.00 A DAY 



Ijtiur. '.ri hen plumber Ln Irons ( tin fimiuitih*, 

OB i!*yr pQBfUb. F’.'t |i*rt|(-ILl*H IddHH 

IJiSTEl NIUEIS' TRJ.DE SCflML, UfS IIHDEEI AYE SIT, ST. Lulli, 



$5 



■a, 



BE vt RAILWAY 

Etn til E; (IJ'3 a Karlh— Wirt A fvt f W , 
□nlj Hill Ihr Tlir i. Wi^pttW* 
ywj bj mm j - 1.3 nv-.t rueedwru I 

— clvll fci-jvkii 

~ fimmliutlLTii 



u.s 



Hoot corupltto pdiuhl ITncto Bam 
v- tin a Stoll ■lIliL.f. Write Etxtoy 
In r CfW «t»,lii|f 'lid nprclnt (flltr 
T >. 1 1 Winthi Gnma. Ftahnnl, 
lax 505 , I rKpnrt. iLbnou 



3 



LEARN WATCHMAKING 

EaA&ndl, prr 4 i*h|rt 3 #J»; r — T~ * il ■ ■ t m#B Ilniv in dmmmaA. W* tti-r'K 1 1 

thNT7B|Uf la. U sari j iiihdLLi u- It f b.vt TW1, _ ■ *«*■ ■ wbjt 

*ppra1u=»ihlp-. 2fczn*jr *Azn*3 -nbaJ* Qj. Mcuroi 

tr>ud i L>r catxL-if 

ST, LOUIS WATCHMAKING SCHOOL. ST. LOUIS, JMO. 




jm von 1 1 it fi to is Raw ? 
Tlilt'l All W> w' BiitlTa. K ILO rv. 

JtVrw wtf wilt, tttt pi™ fra UifiiAis nisi-* 
■urh Il'IuE n ; he U 1IPP If FOP Bn«w«rl±u fc-i. 
h‘or rtii- wrt claim to ik®- pt4i Mf fl 1« A 
urn. Bill ir yvm art- ltiikui lu «ii ■■ 
fi'ur E 4 UuL W-ilb. o ■•lECtt'l'ii! rb on u. 1 , » 

JTIH C1D HjLHX IE-NET, KII'J fe- WBF «"iT "lil.l 

I.Ii-eqic. ■Mh 4 n^TSm ■ I t 1 1 1 |'i Eur Kilf" 
of d-jin.KA.5 4a4 p i HPJ e inmv plain 
■nd Jpt aa ni c . THK W. In JIVA'S.^ 

Bi Plf- ii, np i'.ilLT^ iikM JM lTl, 42L G-jzflcld 
Ill'll.' , CIcrFrlzib'J, Ohio 



Be Your Own Boss! 



jtrxhT A. Stilt ClhDKFl BPFRnSRS AT H«WI! Urmta ■■ ^6c»rualiR«. 

111! Til k 11 ' T Vmt pmli, F. 1 rjf 1 1 . i M .! f —I* • • * I”'! k n rilfct., 

euEfit ]Tjlvilll'm. WlM* It nn» Tot ™,r Inrt TiHilfil'ri 

P. M. KRlTCEt Cfl.. 155- WnsliJniBtiJU SA_ i'Tilfinf. I*. 



S'ft pcxmjii 9-I1J.I I be t-l l^rLlili' ru ii'ilTi- iiLH rLili<?t’i,li]['i vbn 
St iiLufi- [ban L'L yniifd h,C life. 

Tiru.nclbW (if ton lie nioro lBOinbtF" tnny In loriuod fltiy- 

'i ln-fO hi Lilt- t'liileil ^lrl«. bn L -1 !? rui.mlM'i-H luopt rv|[- 
tilfr wJtli nail wild the lx nn. .?■■:■ 1 u tbc bume clHi-p 

tat Herr Y-urk. liTimobr* nuj . Tliri. ™n 'Mlker^, the 
LThUhiI or rneb ht'nsn'li Ix-L . -eviulrtfil ‘i> reflblrr irllli 
adiI iwelo li Ih L'TinmilREliiH tv ’ :lii< lien:' iilLix'. 

If It ti rnuniS ili.it Icteisfli; - vc.ih.tT I. IUt en uclfn- 

(S(te Mlliji'il:- majr Ih- Etvi-b ti, I'lillH'r.H - i T tij 1 1 h HiSi'u- 

(iftf M ST* b I id t Ifltt*. I'Jt'!«*ln (Lu '■ ►" ti >■!.' nuOniF-rni t'f 

tbr dub and iWlier* ]in.'|tarvd I " .m 1 a: 1..; ;,, (hflBrnta ure 

iii'“i;u mailr Cur tbu xiian uJCncli . t ..' u Hpei.'li. ly di^ijm-il 
Imlltim Ui Fe fur jale nt iirLii ; 'lrylr-jr iiT'rj.n itlni; to Hie 
tii c (Turn IE cent!i to xen'nL n ..iik. 

It lu MPorfil tMt tltore lOi- U; fifiii' 1 ! tlHrt HMn)' 
■TOiiiiK mom dHtl tx-,vH JnieTi-oiOil 2 mHOutlllif i-.hJecL-s who 
lidTe I he IFiie Invutifl Iti* fneiill. und. la their iju.il wrej 7 . 
HfL 1 iL- ilntr :ri|.-iTlf.iir work, miii Ibi ie r'nr.iT sniiknlFi , 

end e 1 JH,' rid 1 enters ibtutld br en _ .:i;Mjre>l mid snieb n«nl«t- 
iijmt a ItV'Titr-il tbr-Qi is ni:i v Iw- ]7i’J Tnim *.1., infi, r * u I * h- 

cliill sdnmmtlti# (1, |i-.-i4h Advil" will lie 

UlTOiL bjf Oilas'b'iiTw] eiinrlniultt; And biThwir c.luiriH mailt 

(u illriil The mftflliel-A - eff, irix nl -: K b[ lllik 

Aiiu-rSefi alnmity ||*b a • :if tm;:.’ v Ti ■> Imre 

TiebSeeoil nent^l roxt|||H i n (lii'lr '■ -irus.-i . ■ . 1 ■ ■ ■ 1 1 1 ^ 

wit ill'*, (T la , 1 1 1 rl iii |-1 x r i 1 1 ] (1 -i ■ • 1 1 1 1 1 1 1 >ij 

era7Cb[ii[ t*|a(lpir tii lb lo "llbh ' , »f- ■■" HlflS, at 

!lmt l>i (tie iriiik'Blx. 

1 * 4 

Tbr I'nen'BsLnp iiufiulnrily of inptnl molnr lmii to har bxl 
to tilt irtnirtb hi mi IniliisiTj- 1 till Li IitraLshex full -irixl 
]inTii-r |iat|ern«, hv wbU-li miyoue fnntIJliij with dnnerp 1 
1 ih. Ik ihi ihiTJi.v xiliI lDr-x(irikf.iTe]y i^onacrui't Ibrl r own I- a t 
hi: I In at 11, m Ini in ilbl fiihr. (in I vindbxl [rnti lkintF mxiLe 
frum Mieb pHtlerni arc llchl. oaTe. etftUlM.'ll, aiiiL finite 
sillHlaelotT lili'n^oce nr fawntl up; liuuCH. I*ail totno di‘+' niiito 
fnp nlntiiKr cmr type ui mii ill mitur lawL. fn-'ii a '.Htlue Id 

:l 1 1 .ill] OfBjptr. 

(-7-4 — 

Tlir puiJeeCx (up decide rnllwnTu wldr-li burn hr lit put 
Inrward in Jnjinn xline 1 In- n hr 11 rL r re ra le mil tilhnuleil 
ripC'ihlLturv of SKTHLiKlOvi^Ci, 

r « 4 

Win'll tot rl|ii;iiii'VH i if (tie Et'-Vii Mini lit ]b-l I In are 
deminJ about fl ,hOD wijrLh of puh| b. r a ki n frnan dir* #i>?t. 





I STOP FALLING 



WR»TE ME BEFORE 
IT IS TOO LATE 



PROF. J, ti. A VST Ilf, 1031 McVleKiPi Thtatro gUg,. CHICAGO. ILL. 



HAIR 



A , mEi»rkablecl' , niuiihl,rai! :'l' ban lieeri roarth hefcrn-aTDPiHlrir'iiiC vrfrsii Ini-nt 
nir-Q tj ft'jI. J.1L. Antltu, tin- niIL known idiI hlirliir mieevonCiil rt|j«b'd 
authority on tulr, Thai tin 1 t-aiisr ('C aliuoft aJI hair iciuihJie^ !:■:< hi mkhh, imir 
IvrlLlo.tr, daniLiiiff, aniL b>i nh. In eauacil bi a mleni liaellltj*. rcliLdi atflrhu 
the rootii rt Uii; biiLr and (iternttlii tlx proper h UttltuB, 1h*i^ t-aUrihir Ll 
titdtoaiid lull pul. t'c'C, Ak-'ln riiTther (■■nupleCdj ■' utilwCrai- ■! IhaC- thehn 
■rntrrudtffnEut phlni-lpiL cuh] itlinm ol the acaLp, srt'j bud u'ltwalT, whii'li 
print Hi-tri lito tbtic triinble#, wo that nnw tuyoiih enn lui'-rtalti whtiuliilejy. hi? 
nr her own tniuhle.and be nmf CiRet- t-i ^ hit t>< eri-rr man ami worann, nbruy 
Uilrlj free, aeampie le,x n.n.htttvifiiedj-t .1 danwraatrale it* imwrr. bmul vuitf 
nani" andajdrtrerti.and ymiwlH Li«Ui.-irLal box of PMUtaly trw, CuKetoer a-lLb 
fret. Aiatlu'a nuUtojLLilJTt beijUtUh half amL aeuip. 



1‘tiiCMii Men lion. Popular Ifrrhunle* 





T 
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Wlieitier you know it or not, you are always 
fcritip weighed in tlie kidiaCe, PraCEitad lino-wlrdge, 
ttnatc partktfLarly apctislizcd training, r s the bal- 
ance of po*Q?er bei'meen success and failure. 

C The Study of Drawm$ is a stepping stone to a 
urctf wh»a OppflMtid UnlimilNl, Some of 
the W«]d h a greatest cntwprisci are first put into 
tangJfcte form fcy (-he rfr-qFEsman, 

(L You have the advantage ut working near, and 
with, peopte of importance, Furthermore,, your work 
is iaterrstkig, cougenEati and easy ’o learn. The ja y 
is good and tii L Ilnurs ate short, and, hot ut ait, there 
■:: An iifr»:n:rf future for the ambitious [nan. The 




DRAWING 

■offers jtiu an unusual opportunity tor firif-bcttijriiieut, Oitijilted fra'iiTi'presHPDrftllTO I n it me - 
tluu jniifmrM uFtho * FncTLcnuSctiwli of Cor re f p amt e ttc e. If 3a civorottpiily practical far honm sttiily 
wars— are ry chapter Is moiplere Ui Ltne]f, uv-tr .-ubji^L l* [liurouirliLy :u tabl'd, dissected and 
dlacii'isiwi by wxjEI known nuthiorlttes.. ids entirely free Tium purely technical descriptive matter 
eo easily snUiLrnlitfucooil by (he luymm If If rtl«i,i w com plete reftirence ilbreiTyforthetochulcaEmma 
fj wSiowlshi-a to sue tr.fpr oonsuLilun purpose or ru J>mkE up on 3i I svi-uK pul ul« r W« (wimi confident 
ottbo SeprHel- himt study in*lru£l1Ve value of Ihla Crolopeilla, time KlS all ;uUuitiMi;Uli:Iit fur Hid 
regular caur«* ni (ho EielHwL, wo will wdL a 1 LiijI[lii| number of &jt-s at nearly 

- ONE-THIRD REGULAR PRICE - 

FREE FOR EXAMINATION 

( By Prepaid Express ) 

We %IIL kLitc yen tlM nliaiicg fii ttrefully rxiualon Uwwerlt tut your leleare hi roarAvn homo. If yea arc- Rationed 
Mini Hie Iwuucwn br.lji you, &rhi| BHu nlUila lire I i2.ii|n mr-.tli Ui«m-h.lu r until yi.-M litre pant tbu 

« SPECIAL PRICE $9.80 

If butnilaplod tD year ukkuIh. W« mill tamcmi Liu: b0uka aI Quf ciaS'I'Ijsii. HaifllEir price Is HA 
„ _ SOME OF THE CB.IPTEHS ^ ^ 

FOUR V0LUSTE5 Elcctoulc rt. ATi-bn«i-imil, HALF KFJ3 MOROCCO 

I.MO fades ^rSS^fSSS-SZ cou> stamped 

/X.S: 

Ordec«e( AnihSlectttre-MtebliiB 4-08 

PI, ^K| iJrindnp — Sltog> tirewlnp*- ida- . , o 

L ,u,. <d . l- U L n ■■ Ik-sIl- a - Tl DetaUhliw - JOT T .,' ' S L 1 

■JOii . Slwel .Ip.trn ’.V./rk-^Hj II^IlIh - jv'T". 'T' 

I TOt Wk Ituofleuf-CiWnH* WtHTt— W. 4J^ JEW . rV^iii'Jr^jR 

41 R-IT tlDRl rrtlHetUje— E»f. JO*" nv f ,^ n 

^ JSdr ils 1 -«I JS 5 H 

^-hool of SK 

CHICAGO 

AAlUh. 

Name.... ^ 1111 111 -- 

i r c ih-ii 

Ajiir lv ... .... , , ..... ...... , 1 1 " , . 



The fight hand coupon saves you exactly $74.20 on yottt order. 



POPtJLAft MECHANICS ADVEttUBJN© SECTION 



it j 



MECHANICAL BOOK 
FOR BOYS 

PHee 2 5 c c nta 




MECHANICS 

FOR 

YOUNG AMERICA 



How to Build 



Ihuts, watj* MOfaea otkd mi us, sfuptinfcHt. 

ELECTEE EURCiJLR aUlRM. KE. RU*T, WaL EE 
BICYCLE CAE1H5- CAMPS, CLOCKS, FEH- 
TACKIE STTK IRTTATTCfr 
SlElItT CAR UK®, ETC, 



The E^rectfans At* Plato and Complete 



(Wil «*"*■» 



PRICE 25 CENTS 



Hnw tie HIilfcH n Pnp-T Batit— How ta Hftb n Elmne-l Float— 
JlO" tO .VllilH- ft UllU'J WbCfll HflW Ei ■ Miki * Vi - .r I .* »r ii 1'iHhin.H 
Tl L>. Lift T4:liL|iixrut > ji L'linnw mill! Hriw hi Ituild Then— FfeT 
rn^iuirit r'nrii jH mill |[ow ti* EJuLlVl TliOtii How t* HuLId 
na I m M-ttlciiL Wmi-t Cm LLtlci- Haw i ii- I^l.i Lcm ii Water Pi- 
^•rfo-How trt-MmliH Ji M i ii iiLiiir-ii W indmll]— IB-^-w to ki'A I l-fl nn 
Iw pliWLt— A Niw-1 IsilTIf llIT A JliTIlj — A Nl OClUilickl VubtirLIOyU int 
AM Haw tn iSafcOlt— flaw ta M %k* :l 2 1 i-i 1 1 - 1 *: I m ‘ Is L r. I-; C s ■ ■ i i iii - 1 — * 
■ t -i * 1 1 1 wiim Drji IIilLI iirim Hcur I u Mok* N Liar Alatiw*— Haw la 
Eiliikc '"Antbriviif ' Olr^kh from. r-u-iLVil.Lri- ?iriiCi-Tanli— I^ hI i-hHdh 
m CMflrk IH:lI Hli# El! TiisLkM s. IV i ndnul | 4if 41 iw r-r TWO ]tem?- 
i H :w--r— Fii-jif i ib Miikf^. Imp lor Rat-Wen. Ku 1 hjiil.I S11»— How 
tn Hake* n. stain 1 1 fr’K'iVh.li Li«Ui -FiFi'h n( >l:mr Kind* aiirl ]1mi 
i n- ‘M.iki* Then— Jus PUtilui* Kaw la Do Omani hi tel I roc 
WO rtc — O r m num t m L jIHaI (.Fiiiml** fi.ir Opi'H FI rv:il'in = K — Hi nr 
tu Vakt * ItoreHhiiit Mnkc n WriitT Ti-lf- 

•HVjpe — HfVSP CO M t k>- F.ijH'r 3 !-i.II'R||ih1I-."a hi 3F:iki> il ll-mlt'i- 
vnLiihi— TI m-FilI Artklw nnr| Orri-imt-nte Mnd^nfOH in rj-ale- 
Phft*— for Winter F-ihU'I 53* -m > ■ . M iik-r li:> I [>rl Ii-'jii 

-CVhihI I na HSimIh, Sl- i^li ,-*. T 1 • lH:ir,ja.ii Kliil--H iir.il S i in — 

— Ifnv in Mnki* fclubbrT Hcnr 1 " 5 iftk«- n Ktiiag^Br i'nr- 

rinp Cue Hlgprin* A WhHt r*inni--tii li Hnv'ft 1 1 hu-sI- H-ciiti r 
A- ii I ii. H(iur MhiIv— | 3 n» 1o M«kf> * P*Hr nf Dumb- Mil U— | ten txi 
I LI 1 iiviip Yn.nl of Clriift H- in ?>l nk-i* niL KumlI- -To Light h 
4 S i.-s 1 i 4^ I c I 'iVi I li-:i'i ! ^TnirlinH — “T Ii i n j.®- il Hi> 7 Pun M nk-n Chil-iiF Olrl 

BiiArfs Pnrt*— Hcr» *c M nbr n ^ Iti'l PrrpellEr— ] - 1 1 r-1 rs. | ■ Ki Ii n 

IrTMli il f !m 'I I Sfi IJul hui-ji EIitt r i - r 1 -! i k l ■ i l Sim |)h> K iijxI H t -iltiTiiL 
— Ti 3 Kl iihtH .1 l : ! L i I 'l i 1 r I, ,r F'in'ii r M i-rh mi h- 1 1- sit In %1.i ki 1 .l 

HbipiwicN— KK-H irlc TCitc- Kik-tii - I n nr4ir— Uaw k> M«ke a Ulnli- 

[11 Hi HLfmlb Till 1>]#||> Hi:W rn Si r Tju,"i^li VmUHiii.il Ei"n [n 
Vljiki. :i "VVim^L Turni nn T.lll liH On| ti! An Uli) ^httItik ^fnnli |r-sS— 
H™ tn EnmnTC-sc.il ms (him Mrirlilt- — ir-nw (o htnku □ TiublJia 

KlUilUfi H' 'n 1 1. 1 7] I , L k 1 ji I.i'iiil CStUkin ] l'-ii| ti’ 31 Ljki< ii hV i r- ! ■ -- 
?>1<sr™.lili IN 11 .-. it In ll.ihl- :i Try lUl M'tv 3rr.|nr LlTi n 

livih. lVt-liEllI — "l'fl Jil ting 1 Hit ])rr ISVttarlM— HV4thCV|iPAnAn.K 

Ei'i*’TH'iLlji H'-w ri' M lOi' ii:* P I i .T r I H ■ } iirnn>. pl.yiiki-iir — flrw 

to Wlniiln Fins AIactii— ll'-vw In Jlikc 11 boll TeuC 

Buy thin tK^>tr i^/ t*iii r sc irpcAriiPrr ar ipb Kill 
«sn it Hrecl hi v-ju oji rflsffjrf v/ jirSf. 



POPULAR MECHANICS 

ISO WASHINGTON STREET 



CHICAGO 



I POSTAL SCALE «■» 

T^lfl »C I illinif: ]p t-I.tjsi; t|| fflllfl i«l Ili OinLL 
nuru-r. i 'ri|.iti lry. I poUbd kij linLC limtmi, H- 

ill' lllS lllull ClUlJ ijll-TPU IkiE iitBmp til H TVt 
riiaXc Hi'Vi-jTili iicyku fk.r [in odttiw, irti.w- ind 
liiv.i: tiHelJii.'-sfl IkiUuib. nr- wi-ll sl; tlin LndlrL4-i»L 
ilmk. All ! i-.i- hr- is iLi jiitt nis[l (Lnnn . 
Cnisl"u:usr rims, il-juvrlim pirbiffl, 
I'KLIIUKEHCALKA 7il J-'il COi 
L'iS Vi'. Jai tKin liimLATaril. CUICAQ-Q 




„ THE SOlESl'IflC COLD 0TOEAGF OF DHCN1T!| FOR 
CC^AIf % £SSELB. — A | IJBJI.I llur IlliSIp W:1 k: 3 , iimiij l|pj| iy£ 
rl-t : 1 l,r . I:- 1 1 1 ■ I tj> HtmEiiff tliionra Sh *is|*rr;il. Mild Inn-Ts In 
run -i-i! I:j I-, Ini!, i Ills; Iniv iHinn kIhh tLv rainJinlxril ivaLiiii tni 
iln- BCrlf'sii '■■/ llic- lirowiun In iirnrlni'lnp slirff ■ L I FT i ■ i -+- 1 1 r. 
^rPnlijillm ij C (Jil- Mulin' lHiikor, Us ImEtlre mnHinlnu- HiIh 

Ihht mid flout UTi-i l:i in-1 ml " i.miw.1 ni 1 ■ mill -ITrntn?." iiHimi- 
liw lie- utsc'il mi Hk' milwurd Jmsnuij- ins ft-iiisrii mill 
k' I ytm-ii Jl.nH. rvin cl » khoh lime [a :■ "m«| |-,i a i" eln^w, 

will i'll If fi'i In Ih'UhI. Tin' InjcrH *iv n-f vari'liw ttnMipIlin, 

line mmliih of dm VL-sfri Iiau mirfi rt dlirtuiblnF e-irnri- m 

rliniii (line k Li cSd 1 Mini ihu '•tiuLsra.rf- vurlnty. «m>ii 

wSfii Ihi.* >hI nt odd fi'-'iiij;n. ri-nlil n.(it t# lc*-r>t siiicll (lie 
rclllin Toy. I Cl-. 1 liiir Eln .1 Si. i r I |-f*H colllll Hut filjilCiil I hr. rlnilll 
uf frinuiiitarinii. .Ill (hr drlrifcnliks on I-jItiitI h|i||i. eiHSRt 

w Jm I 1st n-ipilnMl fill- jcnaik-dLa It- um>, *ii- kri*t in 

■■; ||. Ill Ih-i... h iicl rsii! itUfertnl >m ii^iii> *,!-?■ jmi-Kcd Ln ill#- 
dHft [HinwiL Cold uturape tm* A tAF^Jltjr cfltct on dirnn.ur 
IU|ti"Pft. Tuklm the irnlrltn, fnr e-sjlmplc. It In elAEiibcil (hnt 
«! miptovi'K Hit- Toll If Ii I, ik lint Thm n drlnEnnidLic effect no 
!Jie pin. A flcntli.uiiiii vfbnw dull It In Iht iiI(isjii| Im imj^ 

ImiK'ilJirr [.an inf n Uitn'h vlctouilnff fjiyn ilmt eulit istnra.pt- 

Ink£-Jk Ills. " "1 iff." ' -'in t of sail, IlfKt [Iml (fhfrn; is A art-ii 

ittul at '-lire’' In it ut nny tLnif, hill LinjiriiTni tli# urhet 
is Df-carcJa 1 Her I*#tk, S( nMimt* the- “(wnltur m 
a lictnl hy At lend lliii-e n+elta 1 wiper. Tim r-Nsnukk 

iTlnr tu ht- nicb ii Inrfie juirl mul tiold nm-b [MMunl nvtit 
|.i HltJiiRrt hi dm IiFh-h lEijf wi-rlil tminy hate (tteeu (lily ecb- 
|i‘M tllPlF triliflWetilloai, nml in rvi<i ras™ can prnduh' rt 
:h-i.i- wl ili'li lIm-j ran puamin'i. fne uuj ImRdi nf lime If 
fill! I'HftJ. ulsr- na His !lns hmliiru uf ttw> mlrl elimubcra 
ulid llielr f-o II I oil nn UMftl. and thn nrerapf tout'd of t hr 
vi-fm], nne Klvi'ri, It l-. suit ntit^auiy ti- any Llinl 1 Iii> torn 
'■i ii m <|HcHliun urc In I* re .► dePrtrtknl ftir jUlna' (Tfldei 

■ir rnifnrila irlmt Jk t-aILiaI the irn-illtiib bet-r. na it i|;i nt ii Lt-r 
JH FtTe-n fur tlilrt. |[ |« ilealpucd te l» iim-iL hit il relief 

I rein Uir Hear aih-K. ami Is told rbeniH.i-, ilaciiiicla mmiy 

c«hi|'Jl* prefer Ir la tin. Iilihrr quilttj. Ttm nirliin' vt 
ii'liiHH, cuiHwiiiJjj rmrl. Iinh always ken u imry d.-ItcHle 
irmEItTl lint .luring i|h- lawt few ymra, iwlu'ii din wine 
nnrrlrd ud IniillhJh- vi-HHrls raiusly In enmi-y TOHiiecL t lint te 
U- t>le1 ntiH-il n( i he tery brndlnt; bfitp-ls, u ttnust c«re Lim 
I ecu tiLtw-ii In i.|m' Hln-inFE- ol tlik :iml nclser dullcsle n'lcnN. 
The- mtut tvirt-iil sri-arek lisre a inbllJr dluilnrt rhnmlmr 
fixr rliC-Ei- vrliira. Jn which c otlinr uTtlcle ia ulJmreil. |ri k 
pJi»l The man wtn-ee nuiy It |x i ( . sic-ml m rhk 
fliftlulKf a! M-n k [Kmrldr-d with il nml irf prliuwl hiH(rui" 
ihniH »a tu tuivr to clrncul to Ills iirerlons etuiFfney, Such 
neiirs ni ciirsc sc*, fni- RMluiin ciaiamn |M I- m only, and nir 
Jii-Tt-r tn bn nicr tylCh In other purls i>f (he wnmJ.— 
Kuhlnic'rt (Ji.rinaU Tmiii" I Cist low. 



Airship Stock Pays Well 

Mauled CfOmuFtll T^i-vo rs , H (4 age, 

the yuungent aeronaut in tlee world, has 
already booked a liirfle numkr uf cn^ajje- 
mr-ntE for the cQ-cning sumimer. lie tnade- 

a Si gin I uM Octohtr over St. LouEo qt an 
elevatinn of 1,300 h. and traveled across 
the Mississippi, kill d i rl g H miles distadl id 
Mil n dib. Jki6 was dtirinjl ibe InccrdacLflnql 
Ualtooii Kaee. HEBKeendcd in his 1 'Sky- 
ey L-ts," made by himsttE and firoRel led by 
Entjc power. He now desires io build a 
inueh Eqrder aifshtp, equipped wltb me* 
chnnient pouter, and for thin purpose a 
sCock e nmp any has been organi^t-d a-nd ti 
EimL-ed uiDounloi ecoek is oSfcred tor sale 

at JjO per sbate^ The profits on Ili* few 
eJCliibilLiJbE lavt sn miner and the enfqge- 
menlH u I ready booked, make certain the 
payment of Eurge dividend* nn this stock. 

For full dcEAili. *ddr*tt bii moi her 

MRS. CROMWELL DIXON 

221 West 1 1 th Avtnut, Cntunbuii Ohio 
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" Send for MURPHY 
HE Knows” 

A rc yotr ihc man that :s Sent fnr when CXJperf info/ISI^rOII i- witnied # 

Such n rnin is in demands! s t i •▼#.-. !c» r}“ 3 because he khOwi , because (it's TRAINED. 

Training i-, the otu* mu even rial 1o bucctks, Nnwadavs. 00 antbiticuH man need remain in 
i he 11 dolur n .I t.-iksi So Imik as ynu have th« am b-i tLon tp ts?e .vid cap re?d apd twite* 

(here b no Um it to (Tie success iu v, ImcJl 
you can attain through the help of the 
international Col reupujnLLnna; Schools. 

If you wanl to be tie nian ' c gent fuj" 
mit tn touch with tlie I. C. S, La. l; of cap- 
ital need not hinder; it doesn't matter Jiow 
[iitld achcioijjig you have bad j age is no 
barrien it is rnimawria] when* ycni lire or 
what you do 5 you don't lia*. et'« Wave home 
or lose a day's- work; thuja aja j:o bouts 
to buy. 

Tbe J?fr!idfcff tpypo-T wilt iead the w-ay. 

CuE it out, Mark it — mail it now. Thate's 
nu eJiaTge for the advice it will krin|j. 

UaringJanpjiTy, 007 (turfrntv vofunfarifir 
reported salary Increase? .nscl j: rr.mti !• nriT sr- 
cured tvaoLLj- through 1 C. S, training. 

The Birtri?e« ef Tfjfj Place 
is fo Bafse 5afurf«r 



Irlaria Hanal Gorraspandurse Schools, 

Itua A-Jis, KtntAJiTOS, Til 
I Plnafc "i i-l.Lin , w iInruL luriurr Cilnr.-»rl - 1 jjn PiTs-rtc, 
i trn I ran ■ !!-t! If ft™ fl Snt£ 6 f 9 *Ubrj in UbJ pbii ■ 

1 Li i'll UrtflE 1 - T JiL-.'lii I Eiatr mur ~ ■ X 



USovLU-L'^rp^Lr 


JlrrfrknlfiJ UnEiiicjh 


Kh n.tcH«,|.'lit r 


'E tIl p-IIvIHt 1 njiiNWT 


i.J.Tvrt t^i-xir 11 rltrr 


1 .1 i-r. 1 . lyli i Ln e H upt. 


Mi-pw -t'u rJ M rSl it 


M tv’ll HI J.njrJei.H'r 


tT|jia.ii?r 


P’arN cji *r 

M tic 1 1111 urj- F myl n*r r 


1 ->in ni i'PrlaJ Ljj 11 


> PKlfiecf 


Illa-.iru.i-r 


J l-iil PiJ 1 nie i rn 1 roi.'lyr 


ft.' t t 1 L hcritifl 


IrfUlpr'l i*rp|i>wB > 


Olll..l»,luE 


ATfMte^t 


T '.'relic MIISHupt. 


‘■i.rii ■ 1 u ml. 1 i'L-l»'«t 


KlrcB-rLul un 


LLuntln- 


J.l nr. 1 n c’Ihi'I'p 


’ll 1 nl Hyf s KI- 1 P.PI P 



r ! a putjp 



Ruwt *.!mL :il.. 



CUT 



.- ..JUiSfl ., 






FZv-qjrr 1 fnl|r*iu Prip'i^lHir Ifpv'hiMi-r-’n 
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POP U LAE MECHANICS ADVEltTiWlJHii dDiiTIU-N 



Good rot' ;'l J 1 Pair of MAgEe Foot. Draft b 
to be sent Free on Approval, an eiplsihsed 
helow. 



Tc ........ . ........... 

Address - , 

Staple Foot Draft £□., Jnu k a-un, Mich, -45 1 



Tli-la free offer li open to overy 

pwii, wqbuui qt child tv 110 ban 

RHEUMATISM 

tut Ma^Lp Faint Drafts i;i,i ro yOur Rhsutnatlim, 
nu matter where- or hew you emfe!'. They nre 
curing cases of every Kind, Hnacnla-T. Sciatic, 
Lumbago, flout, ehrunic or ucut-e — curing after 
doctors and bntlie and all else had failed, curing 
even after 30 and 40 years' suffering. 

Magic Feat Drafts are powerful yet harmTeeit; 
anti E-cptte gdwttfn worn on the sensitive foot 
sales, their aoothlng and healing effects reaching 
the entire body through the circulatory and the 
nervous systems.. 

Don't Doubt. Take enf word and that of IElOv- 
sands upon thousands who have trLed the Drafts 
without cost nod afterwards gladly raid for value 
received, You can sec that wc couldn't afford to 
send Hi cm oil approval If tiwy didn't unr*. 



TTf-f u«S| 




Eflt Mifflo Foot Drafts cure you, Send us the 
□□Upon with i'OUr full address foday. You'll get 
the liriLftis by return mall— to try free. Then If 
you arc saUsded, ycu c-tin send os One Dollar, If 
not, keep your money. You deuldc- We take yoor 
wornl. Address Magic Foot Draft Ce,, 151 Qllvcr 
IS-uildlng, Jackson, ilieli. Bead up monty— -Just 
th.B coupon. TflriiGe today. 

BUSINESS OPPORTUNITY 

3 ten pf D<LHlnn«4 laterai.-il | n a dew Quid far onUp.yi nmner 

VrlJl Ind La oar J i cn. 1 1 1 r™j i.J i> n what th-’j irf (KviLnifj We bu-.-ifi 
Ehew I* Lint la (Pi: JlatL Order Line umt will pLejim Uiimh «Lhlpp 
a rm A Lnvur^eral- Mill Intpa pm-flui, A fort lino tor tllO li«lit 
^ctioii. Tile F. II. Aldc-n l'h. r | jj) F.tt.li St„ (il nclnnntl ,i). 




any- 1, 



1 INVINCIBLE 

Marine Motors 

Am hlfFti grade, a rrClrt f-ricl ufcs fur 
pmi-tlu*! ii hm- ^L7pple,«Mig|blVi.rtr<^iiK 
□ :i-j p.-rrli-1-JililM. TkhsIbhj', both H-i.nr 
Ul- ui.’lfl fit IntJ'.l ,1 !,. I 1 1 1 ■■ ■_ np |IT*'vm|L 

type. S ilrl niidiT fai-in-y i;nnrh> ii.'i 1 
at act factory price* 14 Killinrn: 

M H r P. flliudn cylinder for IB to tit f«* ecu 

DIMM, t>J|upU:b! Outfit, ■ . - fOV 



Ko.-i Y IT, F, dmohln rjllndcr tor 29 tn Bfeet «... 
P:i»ta T oaitipknt omfitv . , , JUS 

1 °* “‘“P 1 * 1 " disuse wtfli n II mmltt 4nd 
parts, eletdiloBl eqeljHm-at dpiI Iteijli wnter tmit ftiUttani 
to llu "* LI Bsd/an. frump: deLlrery ind ah- 
BeLpp: w4fiEaHk.ii P ui,r*lUe*d. nct^pure f™ e . 

Mad tddfey 

tbt twtttftk Malar Ce„ 4DI Unfa Bids.. Chk^.j, UL 




STEREOPTICONS 



Geisha Diamonds 

7H1 L1TE57 SilEYTIFlC DIHCetEHT 

Bright. wpirkl Isa. beaptLIPl. For lirillUncr 
thllj (KJUh. 1 ItWi pi'ii-iiLtui, kU-ndiivn All f«*t *ad 
etin-rM. Or, a ttr*nUcclt tlu, 

Si-kL fMi- v-lcl, |i r Lx i ] Hffr nf Hixn-m 1 -nnj Ll.iF, 

F<it (iurticsl nn, ptlpw. «t<s , iJ-lK-™ 

im it. OGBia wKu. a lhpt, do. 

k'P 1 “x 5S --5H Ifr', J*ck*MS Ui>p3,. Ghw»to r iil. 

MOVIHS PICTURt MACHINES 

Tan Ca& Maks 
Blq JtQITEY 
Entettaxjung ikt Fut-lic. 

T.- : I I . ! — .; I- l I L- ■ r L'J -j<i r- 

1 1 rnl.-n (nr |i,r T i .llh hi.i|1 

■ rl l--l- , l '-S r ■ PLi.-fc j.-uj , -fu TT. i B>. ■ 

in F nm.pl'4 riqltd M'i nl-pUHl 
LnHtrL.’lM.n, M- D i'i - im= f -It 

THfi rtEtn Is raaefi ^ 

i"L! I'nilnuiL. rH-^li-r tbulr. Mid ImtLji nDflxt-xiL ■l.oIrcl'&.MtLa CkCl^bH, 
■ t,h|i/< Ixrti x-1 ■ , IrCxI px ■ ir 1 . C, r-TV« rxi Puhlic l'Xu h Fxl Tl^V Our E nb. rlj In m.nl 
S uppir cihkUp.j* 4Dd sT-t-ri.l iiCti- ful ly t*; ^iu» i;.i qiimr 64AL Fim, 

CH 1 CAEC PBQIgtlB CP HSPBirfagr n Srtrm, Dapl, » Dhlc«a 

Jii’nply- nil tjennaa Pitlw.j- vtuthirm hare avlPinnllr- -slut 
uinr-Iijnea -il-L loti, f(vr 4l two BPit npp-li*[f wilt piece, de- 
liver. 11 llrke-t, vrlthcuil wliSi'K no quo wUki- lian iki ratlwuv 
(>Cto! 18 h llorpeiL cn Hie |> hi LJiirni . 

TMe Pl-tck Srn eoiimip* lews hldWIHl life thaa nnr p-Hi#e 

!*P*e bedr of la cil^leiu-*. Ttc tmcc -tte-ptUn «<■ 

sn (i.initnd lrLtb, a JkiI-i.--:i"ii ! end tw-UJcti kktla tJi® JI*B, 

Mure thia 150 flrnmcp ara eincJprnrl on Kiipt o the 
traua Atliptlu ][uec8. 







BaJbXT.^- I)M beni a heal Plil WILklni? Hi» feU 
on t red -but nUivc and bunu^il la|*. [ u «- bdiL tbn doettlH 
•rafted tlie Kb In <if ■ frog no 3(:.” 

'iV hat ttik the busuh y 
"lie cnaiLml," 



THE EVflLTTWH OF THE AUTOMOBILE, a crtti**! 
stmly rca,nl - If b. U. IMctertch, %f, E,. <T- K r . 



Knniiiiju 




iiPtit.L LTNE rf TELErFHOHIiS 8 ml T I XiTINTM t 
T'J-'lIlJiS Par vFAKHEttS' Ll.'Ul-i. Kcarir 'd'eleplii.iii^ui.ir. 
*" T ;^ -JrE" d t'loiirAp.iU hsoeef t.luclrli'.iL Tlrara, 

ltJHfclril Filt-Ui. AlUI/Ofld DvHkil 

THtt w. Q t PAGEL KLHCXHtC C 0 . t Toledo, 0 . 



WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 




PREMIER 

MARINE MOTOR 

Ths f-rwAiol W'r 9 rpet. n,|in..ll|| 

1 M r i liiiiiL Jl.^ ri,. k-all^j iz.-p.kt (OIU r 

1903 Frmtisrc* 

-iVniHl.r Tp,L. K-.nlTinr 

with Ejible il.iTL l|,.urla. 
peri-eri n.Biiiir. n.inii- 
''"Wr'tll WrnUr Jv-Ls^q, 

It.. I |. 3 -ll|-L,|.|r C, ml rf. 

■ 1 / .ml ult -v.lon-; RnMl 

m.ldrltll ud wvirkDi^oi 

rtsip- 

f II ei 1 ts BB H. P, 

tulL p.l-UcDl.r* «p 4 a 
roquH^ [iota 

1 h* Wit tin tuck 
Machine Co. 

Wight nnd felNR^n 
[MLfAIL Jlli'b. 



Copyrighted material 
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The Pipe That Every 
Smoker Can Enjoy— 

1V»i neier hli l-- IT cL imnhti cm I and i ■*■«[■-» 
and free I rum ■_ I ' t ri Ite nJufj — rhettMiiillL p:.fi 

Th* irmn m ho says Eie ca"iu d rnif'kii: a pipe 
CAM sen, tl mrne — ard'uilJrVaiEOfHtpLeacurEj 
Js liar. L i r i . _ 'I lie tiu lei cne tnusb 
Disneiled class, Ihu inc,-; r tint <it »«l mcer* 
n iumn. The Kmoke is iLriwn tbrotrsli ihevecla 
i -I i : 1 1 .: inner iii-uL inis the non-alurffbent ijl.isj 

rrjl-rr I' .!*[, V. liL-rie lilt fin i ll !,r il’iii i.'.f : r Im- 

puriliH in Minaeated i PiKfi LL, Nil Itirtk jitiS 
con rua rii tin; imiullir '■ re lar i u-hlft :? ;i* 
-v sweet as lift fcrst. hisili c lean-id. 
\ ami ui acvei flaw iLr-aus. 

\ Vv £*• Sj*ipk$ k Euf 4 

-I *. J ■ Jr 1 ll- i ri nl - III ■ iliik, 

V '-i hlnntf Cel I iilrul 

flj 1 r LI Vl l ire Iia.iL I-.LL- 

■. >. Jh. L-l.oJ. III. fil&T- 

J I.1L' 1 ll ’Ill'll i- 

i ' /A ■ 

J 5F 1 ' 

'HlW p Price ‘i.jn>— 

_wjlh ^asi; 5-Z.UO. 

f. i 1 ,'iui ivi LL 

K . d n.l I. 'Or. u : .| . E- .ri_; £|i, 

ii Iries add \ :.: K v- 

9 fiiird (cr Fr« BMlIri. 
- ' 1 II L&lUf y Of S JnOklnR 
j^TTLR;i;(iMAME.R!(CAM pLI’t iv. 
i^ 3 KSwl» Mi,. iuclinLcT, M. V. 
fl.rdrrr..i,«i fr'aii B irk >-■ i Cecil hi c pJr_ Rut.hcttlcr.N.Y a 



GLASS PIPE 



15? Sherlock Holmes Pipe 



lr 

(in# bit# f™*m li}’ ilnsirifi' 

I re ihe: Kircin^, ra.uk rlcmmLJi El 
htin^s Piit r.ji (be PntilnkJ. d ali- 
en, -fi friLfirMjryemr tobeefo- 
Fi’ir-S Ifivlnif fpu a toir-Vr 
rfm-n-rr, tidf-inSE f M HI 0 h 
(ban tom ever thoufbt 

w as; I'-nh.vi bi-fi. 



Luck mL 



lb o oiinmrTUO- 
rlpn n; Thu Skcr. 
lack lloLmri inpi'. 

||M utll'llM V- If li£ip*»- 

i' I hi" alr-obnn 

■ .r ■■ njijtiPirr v£ lifili- 

r.nDiii jubtltncr cE ■»"? 
kLinl la iku trti.iu.Lli- Bur 
[h*[ i ii 1L4C- r tofearth tfi#l L 
ttii e-lnipM ijiiina Tb Jail 
j. a Lilii ii arnslj 1 in liu-trl' a. 
K..w ruHuw th* «dutvr nr hi* 
rm-fike Lkruiiaa Th.. iirrfOTPitcil 
bfiUdiCn Ilf rill: Jenci 4j"Wl [U(jp 
ET'V nJV-C'LlTiiJ wiilfc. w Lnr-fi tiTrV ME 
5 LliC [-ill- 'Tine,! Si!'.' Vi IB# IB Oi pU"- 
; d, Then Humih-Ii Lbs Lit giui, aver 
Hi'- blILVil “L’ll ICO tliTapph ihf rCi'rn. 
p Toil" opoli eiron r pwi&ft n"L Ertarant, 
Nipr lLmi I* :alk'i-Lbo Saihe ii-htv. -it 
the M 'in lo Urt. iivnrj rinah aiii-njinw 
cE [hr LirdlnavT pipe Jd rfimovDiJ. si. .Ijik 
3i u L ihralurtlv jinn: -is.iVp fifln i r lu I TfiUT 
aioii[b with all [ l> lilt- ’.ii-.fi ■-Lntr'' Tt-n - md. 
Mtii. u f [hr rum - ■ - jell' _J In pfttJ*a ■r , r 
the U'wrkn-k Unlnw# which wuhiTe rusuLvad. 

■ l i ■’ EiOim imp who hiv 1.11+j tiK-pe aett-r 
l:m n.«.lit*lu finjr^r n. p|]l* iL|LilHJj B j [r|i-..UbB SllCrlaClf. PfileiM. 
Thi* Shi'rl-H L I L-.il ini a I - tin tiraTS- t C^ipn f.n ■unlliLi.PU.' 

itTK( r'i"‘- l L ii* n'lleor Oiauilau L'rvu li Utlar, l.vtuilfn) la 
ap : -mjelikw and parfect Lu liBlanra 
OTTiJttAKTEKb "'e ri 1 ■ i ■ luir-JT pTiamn-tMi (hn Hb>’rk>c!k 

EFiil iimi EO KlV'C .h i"l 1 liv ’lir -'L bii- 9 riWli'Ft Hmnk-n y 'i n T Iir li • I 
cr prfimd rtwhCF. ]f jdut dealer dor d not Small* 1 1 rmiH 
OLri't'-fi t--i llw inn!, a-. ttL(L H-arnt ynnl ilm |-I[si hy priStini tiiiLi. 

IS":- (r It a u-rrk . Tin n 3f ypn arc r#t m"> -haa Mtlaflc-1 w# 

will ivrutii ihu i cli-fi palil w[[Lnu l d i fisibla. Tun nn-.*l;M»- 
1 m 1*|]j nrt rkt Onhr today, m* h Lmrnrti vim IC'Ikde 1i- 
Fl m-L Q- vil i[t. Prrnch L’rtir. m-h* t bSE, rUrhel r"T. pi -60 
Ki'ra i?nnlii r, ETr nr hi UrJnr, njPtrT bit, «i Iwr cap, I.BD 
fk lfii l- i Th-m.-ii rllhbLlr li!L, aJIVOtrafi, 9 d ivm-H. i! . V.ll 

CUalixel Ndiurj-I HTirt,r.«jn hf-rblt.ill->#rcati l turnon, i-OO 

^ u H-. if in i J .-d f-’ijifi! S->'* _fr J vr f:.T I .Srf- u .. i-4 T.jH , 

tt. tl SHERLOCK CO. 

BZfl Socunly BtiiUing. - . CHICAGO, )U_ 



Ho Mtull a# 

k-MI »*t 

pail har*. 




L ar|E tah|1l 
Kith mt#|L| 
lit If PlEEll 
Iu4IeI Pfii t(k. 
[|kvrH [IpnEJ, 
DrCtflE IKE- 



TOBACGO 

IS A RARE DEUOACY 

Ondir nd»uniii ppntJiUiOTH E?f (Itn* aud 
wmiJicfT k mjildJr iDfM ita JuioAga 

T i I ■ h< i '. 1 1 H--I T f- : I 1 1 A '.m r„ T h i'i- i-rilu miy to 

f-TiJoj th: 1 3d U< Imf-i Lt KnptiauiiJJy.JVr-hlL 

[t!T ■ un-hLc-ij. 

FRENCH 9 S MIXTURE 

If only m ■ ] i L Tlhiir. liiHfiirr til jSd- 

H.ri i.ii i niL| | Qtr rni.ilpr-ni nnd *o Jn fiJn-iij-ti 
f Tl’i-Ji lUid SMjilll Trail j.' Li> him ki- III ih If 
[■rimi.- pr ifB nelivii HU pi'flpnl . . IVm 
PU.I onl ■■■ 1 hr L>:‘h 1 FilEiEVlfi FuT’! n n iC.:i! ll 
IhlE kilHa-tim and PHE only Eh A 
,.-Ii.’||i,Hr. Jailf. 01- . lliil'd bj- Sliil:I. juiuq- 
tnSailaii^ ft 91 pmrirrttn and 

qnulEiy. 'I hr Ti-rr ilnr- uliiff oh^uian 

■ ■l':[hij> , .MH::i r !i ii L ^T.i-ah a i f Ii [Jill. ; c .|r|i 

ns )um nn 1 it, 

FPCrTCH TOIiACCO COMPANV 
Dept. C. StntesvUle, N. C- 



TttK FIIEETlAJf FIFE, 

A Clean Smoke far Cfean PEcpla 

fjiuujh Iirlrvr, lUrd J?ithh:i PLt. 9 (TaSfr]i[ *r 

iHC,.[ htlElt. f].IM', r r :iL|,ll,l, 




HI Hire rOH DDQHLET 

FKEEMAH PIPE CO,, 



‘aiUtfnoti 

lj. f', “ 

Dept- 6, K^l-im h±D 0„ Hlch, 



r f,’ d Snwfcit #nr J nkl M'rnllii« TWft WAT F-rill Tip* and »Me f" r 
. T ViD h cu*l, ^flllphl.fijJ -iri- 1 -L.r. Sliabi a,r buL j-tzuLi- *n1*=B U 



! Ti'Ai 1 mmidh 

l^L 

. Cl i 



Jjiliukm ibirJ-lFlr rf ij, tca th * fdCiT't fir kliHi and 
TWO WAT dulS.1, JlTTH 

TIFI£ I'I i'K Iili nil njnal. fu r r;- r-i ■ 

i-f erfua'Jwi, M «#au. 

kSt\ FrFE CO . Pr F l. A. Cnbi™, nt 



Pipe Perfection 




Tlii? Spiral Ckanable Pipe is the coal- 

'Sit, ,;li iim-Ht, |U"1 pipo ninde. 

Tl:i: hiuiihr IHlgiiK llin.'Mtfh EE.,' (enHIVW la 
the fiplhij la* trpnJrtbtf jmJiiun, dMjn«l(iliR 
: 1 1 1 1 ■ ■ , | m ■ rt I t , rt- fin Ltscu^ WimttjT kmIujb Hah 

FUj 

tf 



CLEANED IN A SECOND 

hr mni'TlbL’ tl'fl und ulj-ilns wHl, a pl«r« h)I vi;.u 

or t'lper. Nu pvkuiii WlUk ewi^t » pt eli'*n«ni. 

* Mud* ijt Imported Freroh BHar 

FIUCE ED CENTS FOSfrAID. A 0»E FOB. SI. W 

Spiral NovrJty Works, 3D48 Prairie A^e., Chicago 




TEL-NULITK.” 1 

SI OR lamps 

F»r WgniiH fitnr» tnd Sired fHJ' f**“ 

WnlL Lymi*. I li.'.nili! tra, Lunpi, lie. SW^«--'L1» 

h^THT aai c ■ i I,«.*-.:iKt, LtEKT Hu WITH. 3fa Enfikm. 
Ho CM ijt ■, JLlnulufeoLT i*C#) THETT l-ELL IT aBOiTT. 

cnictio ww usftT to., i Rfttt a K cDitAea 




BARODA DIAMONDS 

Fiwh Line cue genulne-it 1/30 th i cut 

SOLID GOLD MOUNTINGS 

#t #»4 nnd Tip*rl tuml- itlfia. £m 

[him lic-t. ibfifi jrtT. Fkd.K. I'llinl 

ILIdt I ■ L'j I lonlusid Elt 5 Lti‘ ■ -TFi n I I ---."I ■[.[. 

iiEBuidi r* ;i*»r-u.l)inim ?.nr+ 



■r^F^Wil-n If^-H-fFn-it PT,,, Tith 1 1 ri’.h -i „ J.-’* 





Ub 



POPULAR MECHANICS ADVERTISING SECTION 





DON'T WEAR A 

EtUFTURL CURED by -STUART'*; HaASTER 

PAPa TTir. : i.-i!' a pffmanrni rjire, guix.r- 

indeed and rent do sway witli tlirr painful irntut- 



muss 



ijmatofetffcoj 1 ? fcrun& dtoevtbef. Mo fortkfct— 

■****.*-' no jii'r'+ij^-A — ii li .vjirjrjt-i. A-rlhnivm r.U]»fily to feody, .holds rujvtiinn ua ruid CUT OS 
ilw saoab obe-liaiLte ciuum-. Eumiiy iiM»iieti - aedt na tcLtc*- «-TFiU aob blister w- irritate matt 
daLiCAt* Aids OliIJ' -sfrurf ■fpirtlf' required tarprmiT[iir.if rune, TlMi&Traeaii L 3 ffdvt-r. tOB-t-S very 
liUf. and lIl-.-.-i not Lulurfens with your wart, flan- niT-rid '.huiHinti.:,, or. □ nr ,rr=J ran l.'j. U pia 
wist U> bo c-Tued, wHt* $1 uitr-r kh PEES 1 Tiiol □( TfMfitnesut" and JluMniteii bixikiet. 

JVtdrwa STL'UU rU 5 .TEe.fAD CP.. .17 CbvrlDQl SN. it Louis. Ho. 





JUST LOflK r n L U C VC Rr Al/ fbm fm* Viur 
is oi k r A EC LlE^DUUAwjim. 

It doom 't nnUpp whit jvmr nyo irvjiiliEr: In. or hr^r ^tlucii 

WrTiT'Hlli' It ill.lj.' til-, IlitJ-ilJi'lt hl O-IL'M'l: W|J| gin ,i J-T 1 1 1 jtiiVf 
L"-lr- r- y mir . >.v i. i * .l j . « miu.'. >i ■ - :if;-, Ji j ■-. i 

tnrai'!'-. 

Durbriuk nlmut t-yr-A. prat ftra. I-tIIh ill ]t ■ ttlMA- 

i r-i* I, h- i J ■ ! - ii j -- - - 

Au.lt" ■ ■ - : .1 1 I-.- ..L fill., LI f[- 'UL li NJI.jlT-: U.ll-J till ’ ■! 
bta-ii cim'i] 

i k>i ;-! t.!_ -.-n ; i3 -,i i I ■•' tin- I -ili hjIi' 1 -ui- Trill pkr- you or 
fret . •• if -. i - . * ■ ■ ■ -i ■ ■ . i - p-j 

IT i '.h. .iw v, 1 i"h v. I '. 111 ok Ht.UUL M Audli-Sd. 

North .’MIERIC.IN EVE AK» l\H SPECIALISTS, 

20ZG Surlh AmerlLin Eul riiif, LiliCAgt. III. 



Grow Mushrooms 




For Bi£ and Quiek P 

Sinn Ii taplril 1 # Bun 
A auiliuni 

I am Llip iarp-^rt C-TOilt-h 
lL .'Liu Erica. Ti n yc*rj‘ tl 
Pii>>-liLu □ 1 1 xh Lai mil in||.i^ 
ETlriiiZdl uualnir'fiiiTi In ibr- 
bUciil.'.-n M-iirUi nia.np ■ | •’■ I ~ 
lu jim. Nn naiLlpir 
juir iw mi-alicn Ii 
pni| »r# I i r _ .i !:■■• J , 
n %-r-i-r. rlu =u Lj Bo 
LI. i 3 p-ay ur t - j.*-:iicai. 
ACiJl LtiC L-JSiiiliuL. 




ii hp- j-unrr s-f^tiprr- 

tWH 1 L. viiin [ Ii tf*.a - 

]y H -Ih.il.- L<, h C-uim-iiji J . ulJ.i, . 

There Is ca excuse lodiT^ r 
R: idg- bEc-tI, slisctod, seusLihe 
sony — or sEreptUiL Tad 
gfflT ti[Lcr, IdoadeT, heAilhitT 
J:id tinpfkr. OK 1 .; es the np- 
jurli'-i.iLy La exp luio to you cur 
3Jmp[^ tparvelinu iDveulicB. 
TI/tiUi<rlj\il/t iif" irf i,. 

■ '0 fO-’-! ii/l-.Y ;i — .. I .■ I I 

jnilttWK, riir Winulriini*- 
Cur &2 page llldstfatei tsicft. 
usplilus. prorrs and cc minces: 
milled po:lpald la plain eove- 
Lnpe. Ttiia valuable beat 
"■Efarn'To 5roff Ta]] rr wil] at- 
stnrb yavf iotenest fmen chtlt 
io cnTcr. jcod far li at ooce 
il’s [mo. 

the cmjuge mmml 

34 L, UfdlrBId*. 



J10c:f [ESTER. N. ¥ 



DON’T WEAR A TRUSS 




^ 5 l^illIls!^ , A]>j>ll-mjH't' la n ti.'tp lu-lnnU. 
fir illHi-ii-pfry irith •MlnnjitlcBiri'ijii- 

I aia t 'lBt iinv,'H tli^ biv.li^-n jibrtn- tri- 
ir'.'l In 'r and I .i: ,;L« thcriL h- j,i, j w--iili[ 
u I'ri'-kun Umti. rt r.l .. 3 . -ii; 1 . 1 v I ■: Ih 
QniiLy mi* I t'miriirttbJy m.:l fn-L'i-r 

B-JIlHI, al'.VBTB jl. 1. 1 il I Pm -I Jill - 1 I'lin- 
t> Term til naary iLn.Ti-oi.-nr i.f rin- I-hIl 
ivllliij-Tit ulihJIdir^ir JiuinJi T Li- 

II I" j-.iir itii-Ji.' ii i- mil! - nl Ll r.i i.iiit 
aairlTtfj'iBTiiil— ii.r ^ni l^f Bi-tl- -h aif 

TQiwiey rptiLiidril ami I Juir*: i"-l ml 
: Pin I iw 1 1 i 4 .i mi] In. I t. rich mt 

i ar, mulj ii'lr, Iti’iiiuniliur, 1 3 1 Lit r 
ir wj'i iL‘ i .nli-r fA lid Jl- 1 .j ).,.ii juu 
■u-i.T.r It— Bud If jt-dofun't hiiUbEt yua, 
yv i mi-: -| Ir. imi-lt r.i m n ritiI In in jiifijrui jniir iu"ui.'r. J'li- iHaka 
i.i :i:ijr r-npi.iu 5 lbli' .. ttlzan lu Murr-linLI -all! t.-LI >im llial m Ui<; way 
I di>]ii.:.-liiw»- 4 lnnj]B Hkh*. .Ictrly an Uia putii. aia l 1 t-ive sold lei 
tliiilisaiula of p«p.]u (bln way far ('tin pip 1 (Itu ]■ in l-innmulirr, 
I imu mu oilrig, uu liarn-ps, no Jlen, at. fxki'H. I Juat (jira jou i 
ai i-T i-lil biiHlni'vi iji.'sL at n tu . ru. I:. lu ji rlre-. 

C. E. BROOKS. 7 rt,J UnmlcK |Iu.lfdln K , Marshatl. MKh. 



HELP TO TRUSS WEARERS 

If ymir TRUSS la- uuerOTifartitilr 1 . try ONb al WiW wlrli jpAfprled Sl’fiSPJ-'! UimTIKR. PAPS, frift as vi-lTri nrid IfOLlIT ITnya. 
‘Mi'i-tiaiLli-aaiiiL Dior til nbiCii w]iHt'balLy 11 HI *rti-reel*ifl the* « Jta tlifly #"IUi KOT RI.IF. lii.ii tlw ltd lo brliiivc Uiat. a tniw 1 * udikw- 
w»tt, IiilL try ftia iru'K-t I'tiM t'OIr'J'A EkLK aFc- Latliowi't-ld. Ir (TltKl AW ]m*IMe IliMa l'AlTft wUt tscunpilidi Si. H‘e after yna a 
atraliclil budluot* deal, B 3 il KiutcauCeis j'-'ii Laljr. Par Sato bjr (ha Unit Dnimildfa md JTiiru HI..tb Lu liia ciiuiiIjj ordlyertlHim up. 

Write Tor BihjKIcL H. ll Will Pup Vtiu. 



THE AKRON TRUSS COMPANY, Akroni Oh^o 





T OI’ULAR MECHANICS AEVE&TrSlKG SECTION 



149 



"Want" sM '■‘For Bute" Ad*. a oeht* pOF word. payel'lt 
in iiilviurv, Tbr:u claivLIifd clows on 1.1: i- ini vt 

tidi jnomli fur the ::i-xt moatbi Lime. 'Eo llj-ao puuii 

f'DlltlDli , Adi. LOLlt bo UDt UL uil l LV. 



AUTOMOBILES 



AUTUMi I HEKK ECHEM3L— LHhcnRU Mi’ll. Ml ,,f J. j . 1 1 1 r I Ti |_ r : 
rLn> hi I^lIls] jILiE iXULOl itL."* aii’huonL Id L.!hk-aRi.i. four Jii. Iii5m-:1 

-nti'l llfijr grodinfl tee rbi- |nij>t your, in w liu-tu w* tetuf uptm 
h.'ijijwi. AuE-OBioblle ini'iKii, prwptnrtlfe buyer* hud youas 
ii i'll w.iullui: 1o L>— i>"M !■ i-it^rL i;|:iiufl , i‘UTr: nllJ mve u i:re:il 
deal «( li.riiu-y and ii bf.it mC wurry by ‘•uidyliii' 11 k*- uieuli- 
suldm, inn- n n-3 repair of pr.ft.llni- uulemublii'M 3a our Htui|i r 
where nil iiiucd art* ojil'd uu yuu ran Iiihf tbry Din 

limit, ind. poor llL-i-y iifnTU [L-. Wr filYi* tburoii^lL bill] |itne 

Ileal JortrucLkui. Cuiupelent ubuliffi'Uju uujii'Lled. Ad 
ilnujii ■: ■ 1 1 □ 1 1 .u . yrbiHil ul AloLurUip-, llejil. 35. , 1 lllli Vi'iilm-ib 

,y i-h, , rii3i-pfii>, [][. 

nut HALE — Looonwihllo Bie*m Eliiiin I hi-iii wlili leather 

tfl|N Kully If l‘ 3 1*. rs I C|T-. .nqviiru ulr SlHl flflltf y. Lj ILL [ F_ 1. 1 lies f I . 
ilctqil u-uuu lyj.i'Ti riiw uu jwrL fray. El. IK lJevljEutE. E??r- 

umiulowia. IHihi. 

3Uk SiALK— UrJonl liunLluKinJ, H bp-, ekcellfliL TWIUiluff 
order, reuemJy UTUibunled. r iix— in'iirlj nrvr. I'lLcn ^Ltw, 

t'erlt at. Kamoai, Nil ho City. ]ow u. 

WAKTEB — Seoulld-lia&iJ flulhtiiiiH AUiOIttuLplle.. irivt du- 
-- • ■ | i : - • 1 1 ■ I | : - . V, . I. \i- ii >ini '■ Jl Ill 

. WK I.IAS KCKNEtJII any part pertBlntni; to Urn "Auto 
ISnKiry.” KliluLliiCir tkh* viiLiiii-sasiPA' preltts by LulLil liip It 
.YiMirnOf. II. lif-i-H, 7i; 4.iriL 4 !nli.ri , L'Siti* AfJIii. 

UAIULLAC JU.TAUmJlTli T(>Nfi EaT 1- CAH Tu|-' rtiile." 
f llL*iip. LtWji. Lll* 7 L hi, l-'t. LlbniU'y. luYTJ. 

L'lHSEJ UCNALiUlT OW Jil2It-!$.— Yon innke u liarol- 

HiHiie ""lSsAiJi-'tor"' at yuiir L*nr yvLlLi unr riniUU- -eal and 
h irik. jt!j,i*K. finii.t, ili-w ti-ii.3i-rd ivirh liraisi. IkidimI ruiiDLnn 
lrnurde, b.]'.Hiiv i|i:i;i3, *‘1 iihJ JbiiIl,’" nc. ft-mj iTur i-oln- 
Incut-. Arvild ejifbiv rbeli. 4ifilct iiiiwi' 1111 J KiTf 1 luniivy. 

A n In lti-tiii3liLlJi|g l-'tj.- III . 

3 ELJHL I L It j-Hiijr 111 b;i ‘-lli.iit]i-mini"ii lli^iildlt-i.” fl'c 

mil 1st- jftttdl -tljle IhkH]", rftM In tC#*, lDDb.Fi, fi inlii'i-, L, lnhiJ 
■liiflivH,'’ p-lj.ii> truate, rulikblu nPHi uruL truiUA. f!f- 
T-Wvltlj' pr-r ■’udI hvm. Yi«r u3iJ Pnt tre-denlfTlied fPW. 
]|>.y| 3 M i 1 u>h ii'jcsiid fur , 1 i;i mid 1 1 L*"i -il . CudllLiiu mid 

WlntuP |.|| hpiffc. ^totfi yiwr dmhI* iw vntnluifue. Jubi 
ii^lmLIditii! CtiH t’li1Cflfi>. Ill- 



I'iiR. SaLI! — t'jcviit Tpcrotlj- pinnlfiL on nil, tu.-pel*il# ft't 
l.iil.lllip lULTL'IUbillHI', tlOubd, Wull,. etc, Tilt* |riYH-||l.-|| of 
a. |i»Htolllcr i-cjp>luji'i-i> vs Ina I.:... Kim|ii.'i| lln* retiulnuiitnl* for 
MLHiy yea.™, and han ptuOuti'il uu tiiivL'Eupt- wblcJi L* ptu.- 
Diiunwd fa* PapHrJW to- Lkbip on tlM! Iiurbt-t . Nil 1 - 1 1 ei 1 - 
|i]k'*lc*il UlluLliiet-y jnquJn.iL-.tir i'hd ts- nunji* 1 1 liaUd. 

VJiL bold cviili-iup unilrr all cawLltUmi nf liamlUni: Jn r i ■ 
iiiiLL. LI Ip di'Dimid lur ilu- piwiib. ilnii It. bii.iiufiictu.rud 

jiiyivlitji! a ad In a kujLJ rIidji. Am a nvo-l*] t-nipluyt+-- 

hi[ tiiii-nufab 1 u*ii* — 1 ln-Ti.f-.il h ip.H|tt ji.i null fltbrr nutmf or 
rltlils. Ob Teuoni'ble tftliiH, AiLtlrfsi I'Blfnt Alurt-au, 

AT. uebLutflvui ML. i lliH'iu O10, (.'lilau^ii. 

E-'iiN'T fLf, LlAltTF IT YrtiL'Q j-'jd huh make Ijii in i-h:--i- 
pnHbtu. rim H i up lit - lv ,mcj n:IJ-i..i iiip p]iE inLunr>. nr Iimuii-. 

J-lOniHJ- L*L‘L Jf M'E pI'-AMSl. PjibtlrpIsKH JfrH'., [‘■^r Li.THjfl 

a Lrn... 3.1-nht., aiupan ] a 4i*h. 113. 

Kll.Vtt J -IJ.lt TJEltj IfLWJK, "DimIdom a j [J J H >u p ■■ | e 1 1 Lh ■ ' 
Si'ii ! to any mldreeu for or uLrcuLur fiou. .Ill tJml> if 
l.u^lni'dj- HlinDiT*. AchdIb n'DDtud. Urpr. IbiT. fnnu Knji- 
piy i:v... ir±Ttii [Hirr, .jiiw*, 

LiEF IfTTU HErJill NIHKS Cili jtilljf n-p.ii u-mjutlt, IXui 't bJut 1 !! 
f..r nrLii’LV oil jliiij Mfo. U'e JnviTwt you. TBo ci'utB 
Ilt| iipn nil? iHHikU't to j-uur lioiiit- cJtIdp full THirlLi'iilarr:. 
I.L'rv.x I'liti. Co.. ECj I ] , r - 1 1 ■■ K At.-. . YnrU E’lfy, 

S-'-l.ibJO TO 3L(L0G(i Y£AltI,Y ejHLIr mada In nml emtatn 

]ii.l*Iph.oji : in- cjf.pl In] n'.|!iiir.J: w-p will es^jhIl y. o rJn- LilsI- 
iiebLj by null. *|i|>:'liil j-'u piihuJuJ rt-iijri-H-iiLn tLvi. nf h-.uLhip 
toh] tdln l-f uoujiiuny, tlol -w Jl II you n-.nllLy hitoliLt- |ini|H.t- 
tlf*. TO-oppnife wllb iitiiI nnF.ldt ynn lo pi-rirtrijiput uuooue*; 
vii lull I iL-l- Inuft frn‘. Addn.'dH 'J'lit (3 km LA.-xii ]i;i Ji;i , litl 
ILi'iijii'r Ellot-k, t’liJoupu- JvPt> 1 1 1 > 1 . 1 : i v ud ar [tiU il.-iu uu 
]"IIJ!v ] '-III. 



W li m ta I IT pm Ln a ih-iriiu in-iit 2 iii>Jil-i->:- wlili dh jismI 
fumlpii f-TcrycbLiic- Fn 13 ntone nf l.iKiriiviEiiii Im, Alt 1 
lire- niajiii rii-riurvrji aail ha Tie m ]i|imi lli« mull unlrr 

33 iw-. ]Jf(n* iffiirtr^. Kmoll cnpUat. YOD Jray *ih hit tlirur 
itioiiniri u till iiiati. IJir jif'llL. Itofpre-iiHuu plvuu, Swoiu 
Hjaleliitnie, rtaie Jllp. C-u., SSd Ik'nne lJi'lp-. 33uG-aJti, 



E iSAl'iY] SrnF.WK' 111 fi-rr yumtu in lilt- mull tinJiT taitil. 
hi-nn; liepini w|ih fj, Auj-obh tin do tbu urc-TSt Ln K|d.rv- 
■lull*. Bend ti.T frui' iiiinfeJut: EulLt- Ii-;jw lo cut bl=rri-i 3 . 
Jlinupur. Aox ATfr, lj..:i]Hirl, Si. Y. 



PATENTS l-QK SALS 



AUTO SUPPLIES 



liL.ASM l-'KLJh'T Cur all VHb., Uf'C -prlrve ^TO*f OBd^rmp. 
CAralciREib tin Ji'iLunL IE. B. Itoee. WIT 5. HulKted 5E.. 
CbJuilNMj. 



fclOTOPCTCLES 



ID H sj, r, I ' — Tim MutDfTi'rieR, icn> NEiibHC-u writ II hIiLo 
c*r, 311 * 1 *. ouimIJI luf i ! jii-Ut-, fJlCi.fHi. ihu* Uaiwh, wltli ih-w 
tErnu; jirlc*.. ^iji.i.i'M j. J, £V. J ijf . rtLiJti , Tnli|iei3llllf p HEob. 

Ln ill. SALK — J-kHiitSi..||-MiW(ff SEliebolL AbiiofcyuJu. L j-Llnilr-r. 
3^- in. Lmfu sbd 4-1 u, alhAtw. foj [im*i I nuLaeR, Itpri 31iH-> r 
lia k. Pwirth Si .. Sl, JtiRefiU, Ilo. 

J olt SAl,K^«*F-t-el*ft* Hto&*fjcl(f, vLear. € 

It s] iin.k Sl., Clik*i(tO. i n-i^— 

K>3t M A E.J3 -Al br>Ji ALnfUTHJt'Ju, L ll|i. , In CMid L-.|[jlLI1 1- .Jl. 
Set nf lik-yc-lo riipJiiH- (-aurJupi. 1 p.. Lik llnw- r:nit.iiprtiw r 
and apart cult. Kil 8 tidier, link", K. E-'nupll. at., Pr-un. 111. 

T’EPili S-AI.K— A H-lwir»f'p(iWi.’T Aimn-r llottirr-yclp, Id fulr 
ci-imI i I L*. in- Kim ti.» i halt I!iH) njEI.->_ Nk. [ill |«erit a lit i L hi 
rualy. Prlw, I US-50. C*e|i. 3f EntoPi^ i-ed. write- A. L. 
IItiiJh. Martin. Tetib, 



BUSINESS OPPORTUNtTtE£ 



<’AS[| fi - yiiue 6n»lneiFi ur Deal ustatr- jin rantter wbese 
located. If yon w:nit tu tniv. m.ii or whunpr any liil I nf 

ImihI iii.ft* or |ir*i|i* 7 iy nnywliavo. or ony prlr*-, Bdrtjrpsi Krink 
!■ i -■ji.Tulap | l . i.'Si*; Aij, .mo J] a | i T i - YL hIIiEIi.l-. icvl r f. l- > ■ . ILfc. 

IaTE KXi'ltllT— Krnui 11. 'sTl^ii. Hpr’nlnp or lepBSt- 

IJiK. la I lie Sou III. L-lYrT JVanlillu Si -. T o nip*, PJa. 

BOS'T ST.AYK fDlt I'lTTEIIKfl. It.-op the ln-nt-llLs for 
nurwlT. FTonunea III >nS|. urH.ra.t inh' OHtrimotEr prony wrlplv 
1BC Marlilhex, n-iir Heal* apnta yoiir ifelJibr. Write for 
Ttlklnp ScalH-- eLmjtnr. The I.'altud VrtMlInif MUfklbe tSa., 

l|£Lt t'n Jt-rnt JIlTc . rio-TflBbil. tt. 

OPES A UIHROB FACTOBY IH TOUTt TOWN, c<r 
Urttel find 'Si llit wr-rt, and nuke from S- r . l-o 12,'i iSaSLy. 
WK TEACH nnd tniat yiw, JOr IjtLiizh ;12-]iiue liiHitlut 
noil mil pnrtLcnlarH : nnnr vrlthrvnt: ns time C'jf ldler>- 

Miil]Jr3err*e SirLmir Sefcont. Krunir-yvllle-. Emt. 

AUVEnTJSRMPSTS ■■! nr>*il In letdinfE puMloRtKin" K 
lim-e-nt nteo. If j-<nr p-Hnl to adrerilH 1 arijpLh|ii[t, *hJ*- 
wlii'Ti*. iiund for Ifit of piper*:, j-atofi, oce. MOO* A- O, 
AilvLTtl*(iic Apun.tr, f'bllDitoljibLa, 1‘a. 



'Ll i j : laLK 3iI.UEI].m;IjY anil iwuenl for Mills*-; limi'tiEhA 
I ii r i l > nnt :-j.l Jiijt fi-pH-il Iso-, oalko n nilbute. but tur iLna 
IhipI-disui# dt «nr eclier HinthSin-ULMik*! wlLli Hnj.Wm.-uoi 
hsotHi'H lii ilu- wiirSd ia ilnrte ony reaenii irliy l bore- aliuuLiL 
Dot be liUriJoeim Jo tbl* fur ytoi ur for ■ curiKMrathia 3 Oif. 
poTtiiDLEy biKH'bf. ii [ l hr- door liut o-ncr". ]Vrhj|,:i lido |o. 
yuar c-luor-o. (’all Ih.Iwswd 1 nnd il or urr|[o 1 J . C. 

i.Mj-Jr, LAI 1 : ;1 ihiI. iLIi..:iJii Ii- p,1 . , I'rboLOi-i, >1:Lh>. 

{iAUULI.VP 3lOTE>It r s j.i ha, ulr iHOiLi-iL, pnjtiiirp|or. 

|r1|rlbl£ CiBlfti iLi-ludi-il, fl.L5. £. U- ilultL, Salt Or- 

i-Emfil gl., Clileflj o. 

I'ATEKTH— Jl. AY". 'L'. JmritT, t'BH-ltr ii I Ei.cin-j II Mill ini', 
rjuplral export, iJiri fc' Srcv-s-t, \V uj,lilnpti:.ii, J]. ; ootalp- 

Ii>lnv1 lion. I mat* frw h>s u.m Ii mi:- -n re|ju?l If |iuLent 

4-jin I*. IumI iiul arnorly ]mw I- 1 [ y, 111 oohe, Siti.S f.-rr 

olreulir, 



I'AfEh'TS — Tbu TopnEur W-r'.-lmikH Pii Util Eliirf-no rrn. 
den ottmU-nt UHryJou. I'oUnoLLuiE Jottur la dated May L'j. 

lEFUT: 

(>OBr SIjri Please jltnw me (a a n bn um In life tho Tfeelpl 
of yijjir* oC lliu IStb, |3ie olllolJl Iiutku of tlie alE0Wd.no* of 
oif u iqitl(^.tl™ for E>*.ienil On I'apor CIEpB. I o lab to hujt 
1 nni Ulibly KTiit'ithriJ With 111 * etDrlent nimimT ha -wbLoh 
y.-j bat* nLlundeUi to u=y Lnlerait Jn tb I d uialLur. bqiX Hint 
tbu drairliip* ii nd H[MH , Ltl 0 B.tlDQ 3 . u-i-n- fir abend of my ox 
peL'IallMii. iciil ""iiH r Sf I uver hB*u joy otber wort. 1 -nrEjb 
yO(t EO- dn 11- I Ih*j to re main, n.'ee | K'tfuliy you.ru, J.lia Jl. 
A Hut, tin kruln Si,. Ouaneadt. fj. 

Write for free bu*otli:t, "WbitL Lo Iuykq[.” Aditreisi PVsji- 
lilar JtuuJjBnleii I'd lent fiomn, HHJ WaabLnfilon tit., ITiJ- 
Wgft. 

1 N V Ei VJTHES aro-illbp i : : :■ I s i : 1 1 1 1 - - In nurke-rlrtfl- imti'ali nr 

I dr ns. ndilrepM, LneliiMlnc me nap. 3 (- Topfian, Kilnillet, 



]NV ri A"J'EI3CH, ll:LYe yilD a plloiitoil OP niLIkllentf'll laveb- 
rlnii fil l ' fnls-f YV. K . VI iloii, t-L'ij J:iok>nn KlTd-, IIlileaHiQ. 

L * i Ii, HALE- Sew Ijjs- riir-otly impnnvil almt nr 
feroler. 1". K. I’nlont aiH.IMT and fYt naiLls.ii I'alont applJoil 
r.'i. ] iiijH.oellili 1 in liijiiee fii.ew.ii 1 1 1 1 - Ii i’.iE tip by (IiSn feitilue. 

■YiMi-u-h Tallinn . |N*i|i>illn j* Hurluttlcfi. 1 16 NdestH Bt, New 

Y'lJ rk City . ^ 

r-'CJU Sn-i a fm* 

r-h'ii In l:i|f Olid in 1 1 ill t| OS.No ill ■ |: 1 1 j. . ,Y r,rln-H' -fill" siiiyiiii.i 

IriIuHvCkI Jo Pm kur*' nmeliJarty, AiHree® A. Rntb, MS 

Control Avh.i XuwaHirt. Ky, 

f ji Nit SALK — Patou r No- TskfifiLtfl;, for ikon .li-Hieoii Ieiie and 
kooD-OUtllnu: of bdtitKjr*. Geu, BulLE. LfDBpffH, Pi.. 



Ncdte Iff nf Jon Pabular jfrcItQJiCca 




ISO 



FOEULAE MECHANICS ADVERTISING SECTION 



PATENT ATTORNEYS 



ncNWlcK a law it k nul wusbuififan, u. - l:., 
rsluliLIslM'iL ll years. dlJumrulriL lSnuth-E free. ]IJi;.lim| 
wTrarnK'is. Tot him mniLt-rufe. InivIM^rbt sore I cp, I* eat*- 
fill lit SV-li'etLng Dll iLtOTney. IK'Ji'a Eh- 3I||h!0h| I ,y fn?L' 
iifT-er*. 



BUSINESS CARDS 



EVERY ENGINE Wi-TlH IWtfifT when, jmcled will] "Rue 
rel* Pupkina- " You* dealer wkLl fimilalL 1L 



MACHINERY FOR SALE 



ALAllINF R.VLilNLH — Eut|lk||p JCHar ImuL 111 |h sprllipf wi!ll 
mar uf out uiUd-flate entities. U-um-IJkIU iMsiriopri: pdtsL- 

Usr? kcnnhif dfifl™. It j. -l nnd S li. |I. trricpK wry ri-u 
>*a|ijlWe. Tfc rile Nut t lures turn Hm-L A linti IV o rip a, Box ISlEi, 
Lain I-IiiItl 1 - Win. 

I’ll El SALE — L Hi li. |>. .Mi: I oivyrlr Lirti'liie. SUu-. Cu>1laij>*. 

i!. k. KIlqoIj Hlf^. i’c i , . AYn teflmi, I I,TV n . 

I I ML - E I : LI S M H L 1 1 L>- ECn^llii:- fut li 1 1 1 -i 1 1 1 1> i I L 1 . timrim? Sltd 

HrntJiiiinry Wi»Tfc I Al*U cAslIuiii me I ii few rill L i rj □ ii en- 

hIjM.'H, vl'.l'lljl- J ■ i ■ I . 11'ltll B 1j.l2ipS. It. V, . ItJVbUIlUlID, II. 

-Ilk I'L'nrli. Ill, 

J?UJi SALE — Lay I ne Lullie, KTrJnys Ukj Ln. r 1-ikri lif? In. 

Lvhlt-l-ll EL'DKTS. C'L'Iljpk' Ik' Willi J II I I Hi t ebUnffT fOUl* (l> 

vnt all mite lh.rvdib, ,'J lo 40 Ln . ; p?]i'o mill J-la.-rfi, .M- 
itrciu [.. F. GronniM'j. A Kimib, Allrntnwn. E'a, 



Full SALE — Complete 50 Ls of ran dm? for o[i]mw. il ranium 
rrr 4 . vylln.de f wrilril, wnivi us all i.nnIn iL h'imumi M 'i'-L-i' r 
Warm, ■47-441 Cklrtl Si,, Cliltui™, IU. 



[■'(]]! KALE — 24 ][ r I 1 ., f*IIf-i.'iv]r J InfiJtlie enyliif. *0 ci4SiI- 
Uaait, t-br-up; aim 5-ucwiil-liiiiid -I'lirfe twite, lJuiefB, tin, 
Tvminai * Motm'iuiu Ca, ObiiIumIi. WJh. 



prut S .1 [-R — Mil Hu tnoCutf, 1*4 hp»., with cvdl. ■■■iitIi jiJuk. 
mlSCY, paittf. LilrMT, c v 1 1 1 j i j 1 1 1 it sbnft, iicoprilur, Act 

'I'dekly. A. KnLarn, MnnvlUv, ILL 



FULL RALE -Ton Lfi. l-'n Irl a ii V . ■ Morse noudor tup oh I or 
BiahJIlbm at UnTilA'Ilp. I ll l-lllihli'iK timull I fell , A||rtim[ hn-V. . 
1 1 Ii.M.h'j. Dox 'OA. SL. Apur. IU. 



(HtlHSAnV KE1H3HEM-: rali Im HMWHHflllly ll>i il Lli uuy 
BAM ■HIM' rUSErir tijr il.r IlcLllf-JilIinQl »1 alt IlLral V :i;ml lMi-1 , 
cbrrrliy rulllni: ycmr fnvl till I lit iwik. FrJws ±iyl furLIu-r 
| ■ : I r 1 1 < - 1 1 3 il r r: . A. I'iiFtnT, Bde 3tUk HI- JoaniEk, llti. 



PC MI'S: Qtf Evltjt ]iwtTl]i(liHi— MoLtahlf for licane anil 
I'ai’Biwj uttr. llhixtinli'il 1 'nl nJosiw- f'irr. IL. E, TinIniAii, 
1 L I N, Till Ml Hl. r l>Jl]Ui3nlp]|]B . Px. 

full saj.:; mik- Ln m iiuiL: 4ii>i - i ■ ■ i i i : ■ i . ; 

ful, Kmppl ti-MmlntiV'T 1 *. Rwwlmr Cn,, ihJ'irnlii . HIClL, 

Ml It L I Ik KOKHKl'OWKlt ADfOTIIAllr Ktvaib p-.lL'lT IiLhC::-. 
■ tv JevI tbB tiling for drlTlng muil] rfynninuo. ironH b>al4 r 
da Tbe AOIBBlvtO pSfl lit hwti|f‘ In run Ml* il (lti.tHl 
l-Irib’lm 1 rjnlj-, vrliluh Ir ItvetulHr unit lur hmhIctii tiItv- mu- 
tfcm, if m. mi. AnU'inmtlu bl.iy]i ywcHOLre iln^li t>:4kiT. fn.lkt. 
Mr an- III .IV | r ■ 1 1 ■ . . V I ■ ■ L rn Ili.lll ■ la I |i III III;. L'f ihis power 

In WOlglL LI 1 j It'S, for IlIihL-I . 1 1 i 1 . 1 j i :- . WO Bel] efUllIiC 
relit while'll InrltnTr ill HIAtOflil for the fPirlne. At (I W-- 
lIliii'pnriH. SSk, wl?l iniike to ■ Tiler fot iiifmhnSOti* Of 

mar oDk'InvH Liny IJidv aeimfWflep I lief mar ilwlnf. 9. S. 
Jlimtien, -Mo. lHtt jilt llolhi; Avr . . Jitc I n. 111 . 

t'AiJL kaLK— T urn li|i, marhie eintlin. 1 , iwcjfrfi'. eamplete. 

I, 15. Riid-'lpli WrrLU. BuilonvbrW. IU. 

FOE BALE — U home power, no v„:>. 138 arole, nlvr- 
nnttnB ruirent rauliar: hi ■fl! , ‘=t-i , LHMti vnnstll Irn. W, Fmirh, 

ij»l 111 nli St.. HTniU. Ill'll. 

Fit LI HALE — l! Ik|>. niu.i'1-M' «nif|nO eOtilpletLt with :ienrO- 
ylr-y. rlivtLp: t.Vlumlila je r 1 1 ] ■ 1 1 -i ■ 1 1; i ■ ■ i h ■ . wllk n ijus, eyllnJer 
rni-nriU i trloRrapli iDntriEment, fl.Ml; 2 mtlnr LLejele larapa, 
hi ^ihaI rni. illlkin. al SI .till fjiL’ts; iii'.v tmiln ttaEct romln In. 
jiprt the lliiruf fr^f |Hlt'1 le -djolTiaH, c-linn [> At illkDil. faxtrliiii 
llrirniT. lirlchlrTi. linl. 

|ip|( ,i, U-: — iLI-fnot l.r -T i,r lull ml iH|VnL Ibait, Iwu, 

eyllnifcT. lb 1i[i, Itmtltiootor En^inm, t:ii|iJi±L Foundry A 

Vt-tTHcw f‘<i.. rrmakCirt. ]^r. 

FOEl SALE— IE, lip, MolllnH tlarlno MiMoe with Lin.mjtr- 
priipi lleT nnil rhn.fl. 'jinii cull, hi 'Ilf. w:lii¥ |OMiL|i, mil Ini; 
T\ilire* mil] oLIotk; yieTfert crmtl turn : fOO-tlo. trt‘0. It. 

Slrnm-l. i ViThQmI, N. Y. 

FOR HALE — Ft. tVnj iw, ifynn.nHi, rayim'lly 117-18 Op. IIkIiI’- : 
tinui- l fii‘ii‘: nti 1 j" r i Hi I a iMiiiTH; fl,i>] tvii wns fr>T helUnL r : 
enrlHni hnaFlim On mlJHlfl|»l»|r- Fnfco, A-pnlr, wnaiKMinil 
nri'linil. riilpiieU cnndpleti' wllh 2 pulloi fl nsnl s-wScetiterird 
on li TT'hii i'T faai. *ii tn, [,n1 ?. Sln^pm. Ill, 

nut HAI.E H(o1 Imni rv r,*milhio ESiglneHi A 2 Up. Piif 
llnL: j bp. McVlokrr: t h|i. PtolilRRon: HO bp. tifln; lfi hp. 
f Vilnmtiiis : ir-. lip. LelnDiluie. TLh-iv elliflM4 DH In A No. 1 

p - r iEh'T ii.'iiI eon liv hwii tun nine. A 1 lip, r"Cal>' nCOHlil ell- 
■Irx-, o I'll I*r ndilomii fnr i hp, etiHiil i rir it L'ln'i- . 

J, L‘. Si'h lib. Tin ' ITU, NiiirL liilcmro. til. 



r-(J3t KALE — New Llp]ilnc-,*,Lf :-i,-. urn 1||,1 |i.n Lur, i:i.tiipletO 

w'Lth roJurfnjr nuf Inn funy % Hxty mifLus. nJJ 

in I'lui'i || 'IHh'.l V.T ii.i ..||',.|r "11,111 Lb I In- 

ur ip-hhI t'Ads In i-AvLiOH K m. H.'LbH, L. I'nweett, Norte pi. 
Kim. 

FOIt SALE— Si'Tornl iiviy a.'U liivii lamaiiMilPllf HHaiijitT tiilwi 
Ill'll ir J- U . wJlh. r- 1 1 1 1 ' I fllllt' Llll JlLP'l a. RHoV. (Oil OBCt. AUlt 

ootwiiI ll-j llll. L .iiniihnitil lr tie eii.rliwit, fai rtfli, N'wfli 

Ave. AiiIpi FlLiliiui jiH,, |+£t Nurcb At?., ]’r|.JfTp,|u:,ri , Ennu. 

J'L>IL SAJ.Lv ]Srj,t air nr WnLer-otwlvd mp;LiiebT U (0 fi 

Ap. for any Tm^Hioe, ][nrtrai yLoiU'L M'ojUr thmxilt, Mteli. 

FfJll NAI-L: — ElorlEpintnl xiln.-Mih; mulor. hLLA-luro. HtZ 
Ktrnkv, iv n rer -ptij.'l m i.] , wi', lIM Wfli. in tLTHt-elnfo eimiJlLkni. 
rirte* fcW.tHi, tv III Lnilu fnr blcyolfi luniuf. Jobu IVbb- 
Kt. OJti-'Ujn. Jpiwa. 

FOIL -SAI-N — Fv-i p if 1 '.j li]i, liLeyi; II* icnilrie oiiHlIpu:-, 
ehebti, itirj.' A. Ollilldil, aan JiiJnt fit., t.tiwam , ][|, 

FOIt HA EE — Oinr itit-Lip, Itminbr fiiBJnt-; one ihixBiCl Avert' 
nejoirAIOf, ■villi nil pirincJimenfii. All ]n Urit-ebiaA ftiiuilni 
H'Liler. Cheap Xur CLir-lu Jim. J. ITildl, Rtix &il, llen- 
nensej', fjfct n. 

CiSTINtrS, Ld;r Bin its, l'ntlV'raoi,’ Or:Lwlripl>. pjr Uiuejirlnlr 
foe £ nr t'OrcLe nufm or Hjjerfol iBacliSueJT, tL EroLljer?. 
78 Fi-tty Oihd Cl., CLImeu. 



MANUFACTURING MACHIfftK Y 



iil'KFJAL MAC’ElIXjillY BE3I0NED — Ywt Li]lhe ilevvb 
oped, ill JwHiyri 1 1 in ile. Roac IgUHt, Pat etPun, N, J. 

WE 1]1.TJjI.i atL blmli sfioctnl lunt-Mri^rF, Lih.hJivIh, illrO, 
es |iv rubi-ill ril wurU. Hmniiigtil}' oqn [ij [uriL Out wi-rii 
nn mIloiL ii>ii Ie-v at voomAih lu Olia,r*o- &rnd drnwLnKH fur 
i-silinaii'H mii ViiinrnoLn, I'minpL aftoodoD tu 1 1 1 ■ j 1 1 J r I . 
Fnrtebortoe irnehlne WeffcH. Ikittuherter, SI. Y. 

MOIE-Jt. AN 1 1 li Nl' I'lt I MENTAL WhiIL^— T oots and die* 
fcr HlHA-r inctnl blonUrig, fiHrmlnx hihJ ■‘n-ndluiK : manulae. 
f urliii". Lo( im onElDOflte. The Etuit Ufy, Co.. 7 Etri ber 
Kt.. Joifov i'|i r , N, A. 

RIFE Al if OLVlf ft: ETYOIEAEUE RAM. Fntnpe water 
tw vAlr rj - iwi.t Ni> iiLlentLun: no expense; 2 foot fail nln- 
va!e«. wucit 3*1 feet, vte. flnanDteed. fiimli^ue free, 

Kite Jin in Lin., L'EH T rlnUy E mUfllH f, New York CltJ. 

TVE WANT fur munafaef'urtng. lJEt-.s. itnnjilDf, spLn- 

rjlnpr. ■: 115-1 Lii^, pl.it lux': Lave r : 1 1 - 1 1 1 1 1 ■ ■ fut tnaliU- 

raefurLiiii potent arth-ln, j-iK'iUI pi«chlnerjf, MUi Do 

itirul W'j It Ii j ailL it* lor Oh flUO, Ter uo do*eki|i- yunr Idea; 
pri't on? tr»i liiiiii- ; ir ioiiiIh in Uieln] we n:.iike Lt. N*- 

Uaanl K I ± q, | ,1 1 ■ iv A EU*r. HpiRh, E .VX - j pi L Jeflfet^un Si., 

■ 'LiLcAiTii. Av 'JIftiEui,' ii.l on ]i. !!•!!>. 



FC« SALE 



FOR S ft LT! nr OxelHiMiim, mb* 1 IH-lip, (ns ■■-ikIiio. WrE 
(49(T| i'lie SO-TJfh t U0-Y"tt dFiume. eurt 8390; one hIv- 
inpblle runnicu: pteur. oust Anivrh’iir 3'u.MlibLng Co.. 

Columbus. rMilii, 

BANTAMS' — Burn vaIth pin rnuney wJfli |hiu! L ry. Pend lie 
j-tnmji for clrraLnir, SrbrfrlLtr, Jopiinew-, CccJEtti, Umneti. 
A. A. Ff-nn I'ii.- Emt fit. I'M-lriT hri, Win. 

FOL-L MALE — 1 tip. pnihutl no en utiie. 5 liyi. Terllcal itnip 
linller, flldlnn jri-nr ImimnilojJnn. EruAiim Autu Co.. IVM 
ModlB.ll Ki.. CIiIli1.it.-., HI- ■ 

M .UTCJNIHTK! ] IR AF'EriMEN : Id cenls (hIIv-it) uetH 

pbo rolJ'OirLiii; Inliles: HlouiLinL rveews, nnti. Jmtto. stiw-* 

of twlft ilrlllj, *C,-1n. to Nn. tut: power hi drive rivets, amt 
pn'-n otber ^ixkIr onva. MiWli. lirnwtn^ Co., Box afHk I'nvns. 
fHirt, Iowa. 

FfJ R KALt "a Ll[i. fJItu fJ hh Eu ulne. never inwtl. GihhI 
rmum fur antLInp;. AitilirKK WtlLlaiu Miivn r lloobesster, 
N. T, 

WATER sumtltsi. tt" wlire] on Al Im ■ Ulliero .-bnTL'e 
name price for B“ wbnel. flet ynur money'll wnrib. J. L 
Jteinpkv. I iT34 N-eff E oFlAmf Rldg, . CLfVQlfUl 'I. CW ^- 

FJIR KALE — MoBDesLnni wire, mein I which Minn t.r iprliter 
li.an ai: :■ . ■- lulu, : iiijr |-i r>.1. 1 '■■rni iilii T- 1' r.inYtn.q 

Jlre tAEBnrtltOlie*, If) «np, Cbns r Ktplil^eier, it- ISrus- 

nelh. Win. 

FCR S.xr.r — Nome* umI aitdrexfes of ]fkt Lnteresfed per, 
Oudki Sfl. 5 *m|Ih. t',Tii-Ter Elelilnger, R. 1!. Rrnifcli, Rli. 

* EAR BALL URN, four papanncerT” 8 IF JO. Fidl partlenlrfn 
|w H tl'l fend opt Aorurinntleat Ki:|ijily Co., Iiiroi Western Are,. 
ClneJimnlL iTIilo. 

FOB SA I.E — New EitreTiiriBr Mivrlng [Mctnro Mnrhliw, 
with fOl,ft, lllrn. nit f"r tW, C, 0. P.. oom|iletc. (in for 
drpnslt tm mime. MuIyIil E. Vertlu. i32S Mfcj. Colrfntna, 

Tei. 

” FUU HAldF—Fonnnli fu mnlsr ISeHt Knim-'ii IN'IleT Cnm- 
ppnuii. tYElL elenn hollers null trrp Ibrm dealt, Ahf fnte 
eiB mile It ■! trifling eiwt. Fnrimiln to rlenii llmo fhim 
ihjoetor*, mftkliia rlieuo hii*o an new. Hotli. IPAr. I'. M, 
I r I x i h u] i . Sik AY Mnetunre Hi.. Klirifiyrille. 1ml. 

LATEST E'ATEKTEII RHillnnBp'n i metal i rfiT Mder: 
in? SilJndlng, nn f rouble: the only liorfeet leiliEer. Nelliiiu! 
MYi. (hi.Mii Mil hiATboi. ] TiC a jiBlr. Cl. 31. Meyn' tv. Jlp-.k- 
rilLe, Cn'i, 
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f'GJl JALk— JiuibUer i.iiii'k'iiif BfiW cllfirkHr Utc*. ilc-w 
ejiuLuI', cycle cmu-ter liinkr. 4S. M H-'Liij.- St., MOFgaiiEnH'ii, 

VV. V?.. 

I'UH HALLS— 'W.VIIU -uLL ciijib il J (rill* ch<S>- 
t (hiIi f jhiiii|idJJi_J. L. Lucae, llrlducpyrt. Until-- 

J’i,i(t SAU-: -Complet-td lulftruLuty uPlfit, iijp uAu ; n:-, «faoiu- 
luuln r tie. LllllTKVTjtn- ILILil iLl'IliU'tlJr; iljlp.'ll I'li. Nd line 
fur name Win *k-ll nlicii |h. Hr-ud fur Lt-l bluI price, I'red 

(JrLl llt-hiLW. oil UI h Y _!■'■*- 

XiilY wTlP, 3 LuImuiq opposed alr-cueled incdor, 

gtnl tu- -Uaf-urd- Xew Yrnrh. 

E-UL-lL Jill! !■■]■■] J’ISK T L L-iHd '.vLlL ilia# uinL wheela vrJili 
liL'iiiir:: him | II dri**-: Mum r.- uL’ ilLe, Tr-nlll BJLlH- tu QiUteb, 

IHhX IHiLU- PsEud. Xew York , 

J-'(>31 HALL — i.tue i- (jaijuv 3 'iii Lri tiucinn-ittia hU"L|cmiu 
IUi liii'b Veka ii tkeel tmi'l-Hn. H*W. tn pnrtnct ceanil Lkui; 
w 113 <#33 fur SJJ 1 : nut 444. I mum Wll cm PtWHH Of JWW 
nyr slghi . 3jcn'b Ik a liu, ILruitL, Wi t. 

run 3$ALR — tluiupLrLe ArclaUMIHNii Court#, Anaprlcuu 

Sl-IiihII Of C'JTK'.-JHllHlL'tlUL'. CuHl 4S0; will »h 3I flit' |£t- 

Rb|„ I’ jtiurnfm- IT. Cl. lies JIB, farn-pervLlle. Lb 

I IAS K Li V (3 Li I X I H: LL I ■ 3! 1U" V- :«.■»■ >. will. . 1 Ml I-; : I I . 

IlhLV, JlH> r JJtfW I 'Ll hLilvl IiU.1 3 All! I'll 1 Li L' ClK, New PhllniJk'l- 
| 'll III. LJlijii. 

FuE SA3.K— airslB’ iatbi), jil nutid cuaiiUtUiii; pfJtt*, 
} ti hi, K ■ O. lllijintfiiL, X#w IMiHiidi-Lp'iitn. iJlilii. 

Ftnt A.Cl.t -LibLeaipu ijjiuwrlLi'r: lined uuu bmiiib; p*w; 
iiiidsN'uii. aow j 1 i i i I i n I ■' 1 l- 1 i i i : i - ubl". 

b'ljJi. SALbi Ifady with iK-LiivIiii IiLi 1 t'-UEii'inii wheels, 
Li.re>, fj'niiK', is1iht1b.it (Ti-iit. tiiiitu, Jcvem are! pedeln all In 

:-nU.'n-:||nt Sulk : lirbs', fa”?. 33. (a_ ClhllHleB J, New 

ibllailfljihia. jllil™ . 

Fi t It SALEth— A Uoe ey Under fiTiijilwutiuiur, I J rt'i.uinlh, 
mmum Aitil iiucflt iwL rlKCL'k- idikot. Ilib ilrct $30 ufftr 
CM Is il. A lUcrHlM. 3SI-I-C II. Ij-i.vlu r tllnrarilllu, McDIUUIL 

I'll.. Cal. 

I'H.-'LV ;-!TJ-3AU AE.Tll KM..I\3iS, fU tl> tU.UUU «Bcfa. 
&tinJ lut IShL Xu. Id. J. I_ l-iieiw. H Fur ftt.. IMUxi'piirL,. 

C'JIIEI. 

FIVE A XTHfCE i.3kAM)fATL3t:H'S M-dii.i,- cfuc-L>: uliuw 

ii .inn. ii nil ' a |i.' 1 L 'J m 1 - AlIhL. t'lliir 1 -■ h- 1 Hi-iins. Ja ivmiH.lL ]Sur 

let, JuiHrlliiWlI, Iri.' I'IIHM'll I.V.I.. Tb. 

kwJt jjAf-K — It |h-e 1 ■ aui# JtiiiiijLuji ; 2 biMi*. 1 rt..»I*r: 

nr wlial bscn ,^iA4V 3 li'bl^ f Iw-Iim-i,. iHsSJ JarkA>JCi 1 j utL 
Ai'l'.. i. lIJ'.'IIC'. 1 -. 111. 

huk * .1 r.JJ — K'JILliUjj Xu. a ty iiiPttTlltjr, ~f 1 r. l ki 'bi|>, 

iiluLuK’J. I.; 1 1 ' tti(f|ju.' c^BlSuniH, [u B L , r3^ rtuklivil. #7 . S', p r l>3i*d- 

J]||f t-L'r-l Ml. L': CII-ellL |hh;I(?I V'.hll^("lJ" , lt'l', IMf*., 4S- V. W- 

JlejH, J^miLIl 1 ' i i r >. Ai?,. L'lijijuc". 

1^0 Et BALK — ELeitrinl nnl] wfer tiwlbt'jw. B<W catH- 
44 t'k’:! ru L y | ic H i Lmriiiihi Iw anjldk rale. Luirllvr 
jm.rtU'ii]!™, addci'i'-i Ijca. W. lleM HSuelde KuTflly Uo,, 
3!ii,iT KiiiitlL t'nit Atv., kbli'je u. 

JU3.I WATCH. Not a. cluck, but u Iti ulse .Mi-all vlt. 
Jit pci U'lriii Waicta r £ua.raDtucd 31 3 'cnru. UeAt In tbc nwriil. 
Hk.'inL c ■ -. I : i _c and lw <.iit a^eut. Wuteli wJ3t iCJI Inp fl 
I'imjiy. CrnndnJJ J.-niln,' < \i. , 3la,iUati>. Aliui. 

H H.i j'3 l J i: Li I .-I UcnlalLy bare dbourcnMl nut tkot wlEI 

i iiiM IhjiIl lii'hn.M’j Lbtil t iitu' JiLHlJcc? i Lon. Let m.- Maul par- 

D li lil jilrh.. ri. S-Iiikf :-, Mutinu'L. 3'lurllL*. 

Jr’U3l 'aALE — J'inuu L‘«|i(k« DaLh^ia OuUlL ouiiliiIuIc- tcltb 
Im/iLit wlznlUsf ntnl £ii - plant, fur f3.L&HJ, uujb. T Lp. r 
3-4'3 'ILipJit, 3 uidd Ail si. I|i I'litjipk'l )' V.-Jlli pai#nt yinrtnliEi- 
liy«lhi|iVli fiiiif-riitiirH, fi.lii.Hi, h-dsIl. I uIibIiIji 

[tmuk-'. >i hi ft 4iiHi m-ft. jirnL»-i3eF ami rmiiiohii. wJlIi m 
WKlnm! t'j.H I+k ninl IiiuHU'. fur k* I'.', olieap. Altu new 

3 in s. ii u.l-i lull li.An, -uumplu-U 1 . Aim. 4 -Up.. L-ry I. HLutlunarr 
k.-niAi'iir- rau tor; S-cj]., ill-bin, fiml U-ujl. . Ib-lip., clieup. 
Cam tvjLli.ic; unit LiLmUljis liuLlt, linut'lii, nutil «r i-ti-l.iirini'-il 
HT -npetriltd. Aitilii'Kfi, w I Hi utaitip, i n 1 3 ti. My.-fH, lUiUhui 
Kaffn. r mnl; fort. X. Y. 

Cr43l J Y It JlilXT33[) Id H IK on AluU llnliri, ' 39b orntJL Emil 
l^lntiiiil, jiA; Tib St., UroiLliCi, ff. Y. 



SALE O IT SXCH*.!MGE 



WILL EXCHANGE Lett: mutluoal Currca penile ik» OaoiK 
Mniiuiilrnl iidiI Electrical t3ii£3ueer3uj; fur nliud 43. Et. 
I13 l.Iiie. Jt. a, UihA TIM. JiEnilnn, I.min. 

‘J ELL US wlial 3km want Ed bur, uvtL ur «-xc3iimin-- 3Vt 
I tat M™( tiHfaif. i'LTJLionJ Ebrufif-rlj. nr iiiiy1liln..q > you Itm. 
A\Jj 3t l-:A3 1: il 3SH1E, ny. |L" .li’l rliil^i- Ii rnUlDdL-KllUa, 1'llli.r. 
I n.-t li-tilafh fur Iivik siamiM. Eh^utlai- Eacbabu?, OrutralLi. 



f431l BAI-TY CH31A3V nr 41^ Inn: krut- 

r3ii^^ Ik'itiil 1 1 loll ; fuL wlitt E? Cihj. Gi<' lnlt*im. I~JT L S i_‘j.Sd H<_. 

Jh'IU-E. 113, 

vn ii SALE ILEI INCHANGE— Mudhtl'Ii. Ii3"ri'k Ip.cul 
riiiullttfiiil, f'.i|- KiStBfiiiii fcinlnJc Xu. l r or f 3 'J uoatk. 

Jip'i, X iiJiLf iiu. Tnjih'La. Midi. 

333Ct'HANqi (tV3r. RKRVrca CO LI HSR Rf ivriMwrllur? 
pt <!>]]. RnaoBt f lnabtR. GlakEtm-. Aid. 

Vi'AXTKl>--l wnnt to traift (fif hut-bOwcr faille and 
IndEan A'l.liiri-yt-ti-. J. SahtTinJ lluck, L'lDuLunuti, 3 ok-u_ 



TAJ JJXlTIa X iiE — 3u-( 1. GoiallM Lmmoli. J 1 lit'-, ranupy 
top wliJi oukuIim; JlmL-einaa cmmllLkm. Will >v«nl pliulu. 
U'uut tnillup ILuturejde. JJunt lie lute mmkl and ill k*.".h| 
n uiilriHiiL JK» Vi'Ci' J'HJi-b, IliiniliLira. [quu. 

Til tlXC'EiAAilML Alnt-ureycle Cuiilw. 3 L|',, uilUPlt'IVi 
ntfly tu iniKaiLL iii i trump, fur Uilii-. JoUu 33i.ii:iL'i , J3 . 1', 
il. 2. E'.«L'ii. Lit. 

(■'ilk SAIpB Lilt Tit A LIE — 3 S.MH1 uluu polarized rrlur. 3 
Hut tliAible l«ll rtalfltr. W'rtto lor pdeea. James Wut- 
ii. it, 'laemuap W'ouli. 

difl. LAUNCH FBANB, DArtlj plBAtfrt, m 2 m & 
bp, bicycle- uuuEOf, ciiiiJlflA W. C. EvAiiu, D-lti M-abLctt* 
S(. r IlljrL'MV. AJu. 

L-LJ3! SALE iiii TiLALiN — tint AUHXJlAdc H*tflb(l Or<*M- 
iruJ itudlc ik-5., bu line- onJetl <;nuup. liuj u*& llri. n.. 
Xi-hhtL, (Jilld. 

3'LilL SALE [iii LI XtliAXU 13 — lU'i" TcrjiULki iludri 

[.aium.-L, atiimllfli; nwf. (-vltv LIjIdl: coauiilcte. ULnciuluir 

ItUhliHiHA pri-Ti-uii. uiJpp. 3 Lii£ Knbtrw liidibr mid euuipouiiw 
ebb’ I 'Ll' I W|3| :-i'3L i.lll I fin? up IP IS-Mi-Vh, II Lh- IhllU l-eLLV n-f 

It. ur ck-diauie fur n U LtitlhiliJle. iJuul «1 iifeWctL-i.iD.. X, Y, 
Tbi- SiteiiL'Kt t'irej.lii IIlIh julimt UTtr ml LLTti-ed. Ail'lDi'r-i 
El. IE. Lj., Hus: Ibffl, I'IIkl, X. V. 



^lumbers' supplies 



S.VVJ3 TUTJ "7t til .Vj |iur Ui'Qt. troailiU-te LLlie (Jp- Lii hIiLCl* 
plblUili-IlL^ -.till J-li'uJjL rjiH.ils SI W jn.]rhu3|, Id tbl- jil.liji]-. 

■•!*[ cutH.lc*tLe, JubU HttMLli-. ti CrPtPff »| l-"4* (AlKuijv 
tiTiiTe gieuut, CbLrairu. 



H L A^K SMITHS 



LrLMJj> BLACKsUi'i'UB *tri ue u re mill but few LeamJarr lb# 
Iriule. Arid ilie tun II Ii ojum lirut ui alt iirolL'HBl-jaiB ur 

'.‘III,-:-. iii- - III 1 1 II rillKI Hill:.- 1 In- I ■■■ L> III :-E Eul .ill. li-'iu 
llip, rULi£i-iii. in Ills- ante blmrcr, l.=i- ic-Liik Tciy'u 'J'ivaUul' 
uk in* vi B(ee3<, i-aiilstiLluif liciw iu ui.l'I: tlwIB, -pitli 73 new 
hii'IIimIh (i.Hr wsiitSluii mJ3 ij! ilii-u 1 1 J'-iih, Teji receSpLu few 
riiukluif j-'.nir iw : i iHiuMU'imiU fur Ht'bllup dlfCun-iit liiuls 
uf ftecl 9A.JJJ. Ulirrmlte mr-idluf fully nrpluLiii-i!; uImi 
luu roJuriyL iuot li-iuperipj; i-luii>. tiburt a t-ijiLujii - nil 
uiini'nlipfi dim 3m rib'll In if ; Cllal'E k tKilnlUB InHli Helen LLlie 
and plain teNijierliiB tu a tLunJflriJ. ALL ilie ulipn fur 
43.00. Vuleml'le rulpplea J roe. W. XL. Tuy, Ji ldiiv-y. 4JLUo. 



WAHIEP 



WAKTI3I3— L-li-B|HiLihltili,' purty In hHiulle tbc ■' I'biirir" 
(laffciMtte SiHtEniiAi'y jii.il ILiiriiw Wiif(iCf f a iuod ]ircpd«llJua 
fuf live i^i-fjti l in: HluiPp fur cutaidaueL "i'bnm" liraw 

wleb, Ci'm i 

L:uYX. if Ami Hire In Le tee Led In mrcbanJca, alcctrfeltj, 
L'ic., rvji'i £yc for ii yriir'u diibdertplk-n tit "TIh,' 

MlJpnnJ Ynutb. 1 ' Alpha l-'uli. no., I3r. pt. K. Cli li.ucn. Ill, 
WAX'TiiLi Yu L'tllliU.iiid-.A bcuuiuI LubiE HlJanagniJ 

itritL ; iLbHt hiidil' tdicL eojtxaia. Vi'. ].. lln'iuuu, JlfiH JV1- 

ttuir Itn iil., aa. EjimEs, Mi l 

ir.i.Vl'131) .HlnDutui'Cim-dl T'nti'tiCiKl KN-i-reb-st S|h>i.-Iii1iK» 
lit Uauillc ds aril l .iu Drti'iim. Tiie I InOnCiivliL ElvctrJu Ajipll- 
mice ('ll., 1 'Ii I IikIi'Ii ill in . 

WAXT13JJ — AnldLiig maelLlnp, enaU nilitii and Fonl 
miMli-L IL juti'.nc'hllv. 11. I J . Jitniii, Herri ng. (3, 

W ANTEIf — A jiartner Lu funiLrli miuiuy tu iiutL'DC aluI 
JltumuL' luck nut, irc-u-:! IrtvmtJuo, for tliri->- Xui.i I h> Lniorimi 
hi HHlmr. WTllf J'. A. ikirditu, (1311 H. (.’limuL-H-i-h, Clrini rm-, 



WAXTEJJ — miycaiJ-liand J IcetioiiLuJ ikiUfT, ibt to TO lip,! 

liLlldl iiu 3i u' ■ *.l luhiJLl Jiiti. till III Ii Hil Vim j'lrserv iriir Oil,, 

tjiuulli TIuvvd, UU-ti. 

S V ,'l iCr Ei i j — ^l^etiniiii-R null uifi'tiis in >i' II 1 1 1 & i - H.: 1 1 Id 1 1.1 h 1 1 1 1 bi 1 1 1 
Culljiel-s. IiJt iili'id-u Traumriel E'l inr:., lUnicil uiul killing I'eri. 
Tin 1 nil s-1 jinn'llcul mu! eudJeet hcILI ii|c ciiubltkiii Llcm Lnul 
L'rer pH I on the iuurkei. iimni jrrutiitH, Ik'v.D StEucJiJu# 
L"d. r Ltd. r Liu. tile- Creek, Mleh. 

W AXTELt — Will - dm III b |il Irrs tit IiJTm jmIii jndi-li Iiim 
wuek ili'Mie? Vi> will iEo Jt for JLV Mf hoilT, New IMiitu- 

1 1 1 ;|ii: In. imi-Ullin Liit_ u X|TVe Ef ibLHili'll ill in i Hilda,, 

1V.1 X'L'LJJ AHjdLVdH Pi an UApHTt lil'Sl£IMT III 1 T Jbllt f. jctl-T- 
Ini-ltLiiri nn.’.?tiniiLhiii. ,1. L-'. Iliirli-]', L EMU CtaftBUt St.. PSt*- 
beEb. X- J, 

WANTRIl — A M^and-aiand Averjf BOlPtlritijr,. 02XLH OF 
30x00, u'llb Av-eiry feeder. KoILIl't nl tacked rt Bicker, Peer la 
diiulilu tube nelglirr uf 3 p .uui ur 31 hiT imiiLel. filTe price. 

Will pajr rnala John UsrBorn. Qoiitor Jpmrrbip, Iowa. 

WaSTELi — Vi'iitIcLiis driivLtigK of '»nijiuLnid ur (iini-eylEu- 
ili'i hIiiliiIi: ii jit; iu- ulobtn mjtLn# rum Iili jjit tiinn :ittt''A4 ‘ r sS'', 
liimirtiiuiil prefL-rri-d. V. K. Vi.MVi.imr-r. WmnI lAfari-tle, 
Toil 

WAStNJJ— 'I' opdlor'^dorlianln, Vnl V E r, - Me. 2. 3!. r, 

T.nnili, UJoter, III , ; 

WaXTSU — A iie-uilat and. aantyer wild will cdnuLder a 
profHJKltLon In r:i ks- urr-r n u'l'IE-v-t-tabtlaEiciL euatoju Imt-ltartA 
Jp :t prinsis-ruviK mlriLiiit ilkirSi't uf lEoyLm. ilv-aldifiLt 
. 111.',:, In. Ofldb renuShrd, Aildtu.^ M. E. Iliickleu, 

C-i i|:i il=i I J,j:i IMV. JoEf-CU- Ml'sl'U. 



J'Jfll-ae Jintribii: j’^ujiih'ici- .1 T <- : ■ i 1 ! ,v 1 1 r r . .1 
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AGENTS WANTED 



41(H> I'Kil MONTH EAURT — PaEd "rcelHy- tnenrelfal 
man lu. eaub, cuUUEr Ii? RRIWBl HirtVin IRiit. liatHU- 
L laded buulneao, Kr[>ruue money In AJiRTiC?- Thn CoUsn- 

hi 1 Iloow, ll-T, €bk-*bro. 

MANLE-WITl'SE IT Vin : ItBKB.t-'— EfcrELLInn t, itrlf-ablalug 
uhie |k.-I lull . aelS Jl for jern ■ big mnijj In Lt. 

Uoi-eljn. '£r iH'DtH (Oliver J f "cuff «ed,” A- C TFII(W r 
J-S:i >1 il, (Vyo. (Agent* iilcuau •write-) 

LE-lKJtl POHlTlOKS OPEN — HllJW, Dtiw Pill 
l':ii ili. iiJiirs [rff. Write, atn Ling nge. rsiturlelice alHl lo<»- 
1 b in deoiled. 1lapiEi»Js, HUG I’n-iJwiij , Ne-iy Yuri. w 

mm 3 1 I ':-Til Bldg-. f.3ilj-n;.>- 
AGb-NTB — TOPH'Pn*. ctndenla. (lie chance "f tclit life- 
time. SliiHjR lor IMtlMU< IfPjrhf** rlourlKk, WilwiB'ii 
fastener, nil fa at weltero. Five dadloro and *xjnu»o* raKiJj- 
liliile. JjiVlII St UH.lt. HplilV 3 1 III"- v:i l-.lllllU'. TI:Vy *M1 

wEliber*; you (in'! Im*. lnfunualluai free. ItWftef Bn]i- 
ii'U IJlNl]fl.H,Jlj Hi., CJlll.'llgU. 

ty.tVTKJJ. — Ajreuli, [DBObhnLiiEu- tuolmak-ero, drofiiEnrEi, 
attention! 1 Vow mil rcvlm-iL edlttuu Soundera' "ElAnd Nook 
uf I-tiitLU’h] MvfbsjiiiV Dub ready. Muctliilat jajB r ''Cin 't 
*nt iiJaap without it.” B(M It) Wf land. Simp kl.nku, 

soerera from mi : rima I li, tuIcj. (urmUl&a. aauKt vompJrlc 

befcrflEW tables', rough orhtilrnjH 11 cured by wl lipp-le nTltb- 
luetbc. l>]i:.ahle tiifiiriiiiiiiii. niDilensrd La pocket die, 
Price, E--«l,|f Id., tl.QQ, ftol®! 14-25, HjOkt wllb flujp. 
Agcnta make hjjf pre-Sl a. Send COT lift W ln»ku. 12. 31. 

flriiiin'-erj. -10 Piirebasr Si,. Dowkni- Mmhb, 

At! CMG CAN MAKE (19 PEA PAX wl'tafi «ou bur- 
ntfiird (fold and allyer Jetlem fw OllH wShutwr. storo 

fmnii u.iiL irlrpi signs-. Anyone can n ] ' p I >■ LlwHr letlfi* 

by following illrcctlcou sent wltii eaeli urde-T. Wf[te fnr 
till? fi jnijjH lltaKtrateil circular. K. IL Parris li & Cu.. Clark 

n ini Adnbii Em. , (TldriigB. 

WANT'cil-- ilcebnniex tn ad) dot line line bf CnllfeM and 

Lerela. 0->".nJ hoj. Aitdrnsa K. Li. HciltSi to.. Culum 

fall. Pa. 

SjlM’SMP-b" WANT Eli— ‘13 list be eiin-rLeuced aeilUis 
pcTFer 1rai|AC>'i3lOl'i1. enlLL aiUI ficlorr ioppILn. SatuTj- and 
coiiiicImhImii. Give nj!e, Hipci li-nrf' ±ad icferencc. L. K, 
ilnimmrf A Edna. Allentdm. Fl. 

SL'BBCairriON WLIC[TdHB main rtbonr-T ercr.v min- 
tile im cut tnuiiili 1 ? iiiHi-lkHiiBi u! msB'ialba. tdclitF per rent 

f Wrlif fnir Hinnitc i-ntijf arid njfDE’a elreular. 

t Mi 1 Iduplnmilt liulhllnir . E'failiiJc liihli. P*. 

W ASTRO lll'H'Ll.EltH tti learn mirror innklm mid 
■ liu^liiekM u.l lUHD*, Essj 1 to Iriirn. Sic jimill L p. ScIhI 
Site fur fnirinlilsa nrul tlisiTUiTltnaH. EC. L. iyevltle. 3HII dtff. 

Clarfcal'iti. Wiudi. 

HAl.RBJI.tS WASTliD AT-vrl.v t|icr1iillli-t I .mil 

wart 1 -, liriiijw-f ii rnlfbl na nrn! tnr lindn ship lire, small Hibt 
iainplrM. LUwthI <nii»llH«hHb'. T.iilmdle. luitliniT Cu-., 13 LS 

A mi St-. PbLIndeipliJa, Tn. 

_ Kl.tC7IilJC.lL S ["PIT. I KB flip min tear nr expert elec- 
letcliu. titn-nm fur ctJcl' ]Sk[, K|uP.T*r.CiC nflPDCH wantpil. 

1|V, h 1 1 1 :-i - 1 1 A to.. Kcnnatim. ill. 

BIHhK ACS liNTS WxSTKTi — EVM?j nkscblnlit. tool and, 
<Lle'inilM>r will bur "Sltel PalxSn" mrlieu ron abuw llicra 
itini It wtti do. Sn mj'li; alii tWC-tWIt ncami|Ts. Hleel 

llrlirlil Ca, Cirni'T-i. Si. if. 

A r.KJTfS— -Send tine do] lap; |n>( 11- karat Cold Fcwuiiln 
r>ri|. l.earn burr to inn mwaf, AJiIk-sh Cook's Mur.ii 
f.-yilTirci^' .’isp rirv. lEi W'caL S etmiil Ifp., CnlnnilmK. U-. 

hAtl-: H C ilfPEE BrTTT.pn wCU wll Id every home. 
Saibin?, Ltfp cent*. CnlatUirue unit h*SM’p elrpnlnr nf Iilp-li ■ 
irrtide f-TiOi'Eiltlc* free. Tliom- on MePciliCllfl Co., Hntavln. 

N. T. 

J1ES MAKE n wrier reallvethm ilftmnHed mlTrors; new 
ntiim-wi; nreerr airotn ur cIcmtlH. P’ikt im n IruLntH "Jut Rim- 
pjpH nf tv- ire If sdilinax C. H. Illnin. Little H-uct. Aril, 
APHiRi»s$i& a WKEli EASILY madb wiinls •■nr m 
rtpir |Hiten1ed srtlpter. Exuhi dne R neffaRlIy Ifi evpry 
Ti-ninnd and * rapid acllrr. No sdlieuie, Buiiiriln frnn to 
buallerfl. A, M. A. .naif A to., !HlQ Llocvlsind liliiif.. Clll- 

'■ns". 

WANTED — A pipniL iLve nffpot In ever?- tbop of facrury 
la (lie Culled BIsIp’r tn m-II one of the bit knfrwn BKfln- 
railocis f»r TWi'WltlS (rri’cse nu.1 prime Corn the bnD'ta. 
wllliput lujury to the d; In, Alipalutely fianmnleed. An 

Hxphi ran mnUe from ST.'Ki to fSS.iTi user and alKyre bis 
reruliia dilnry. TtiLf is uii (nkc, Write tar Ftp? faiuplo 
imiL npiail'a ternm. Tbo. Klcnnrila touLimiiTT, 13-15 W, ii-lh 

B |- Krlr. I'n . 

WASTED — Etttlltceri, Klrpnnpa, Hleetridnuh. Sledrirutcv 
ece. \t-v! £'-|ra,pe |Bilit|>lilei f-noialulDp qiieoll'Dnn naked by 
PsnDiSnlup iH'nr'lt sent It*r i>K" roaunat. Addrers ties'. A. 
&13 pp Book Djl. 4194 W r , Belle ritwe, Kt- Idmlr, Mf.. 

TvkI nlil l-rbr-ll IsfiTSl 

1 1 1: > ! ""iko ?LO^.A. m-jutli prEtlnif wnwlerful self- 
nliahnoriluf; patpulrd Hi-laflurii nud putlerr. V. K. C-Irtinrr 
Mid 22 palm In ll h""rH, rncule H3: eaa do Lt. We 

nbf'w you. Frun oulflt. P. Thdlilao MTlf. C4., 1 92 K Sr,, 
DaituQ, 0 ll I , 



AtrLST'Si — A:sih every ruuntb HdiLuE wonilerfiil T-pltofl- 
L IliiiPi, act. Hi-diI For airurn a-tntrmi'ni. nf £32 dully credit; 
■.-KrliLihc len'ltiirj. llul lit tree. K, Thomau 31 Fp;. tiu., 

jqa K BC,. QIsLhJ. 

WANTiiJi i'.ii.iIJi- apeutK to baoillp new, falKli grade, 
uji-co-itaie- orttfiM; llgUrcEug scpLIctk In all hoaxes:, ihIIcph, 
> i in in, Hlidirri, f-A id fl" iliilly g nii ran teed. Khan at Ida *h~ 
h.itihI, I-, Thi.'iiao Mfx - Cu.. Lffi l K B<- Dnylnti, Ofaki, 
AGK>TS — flTrii |iee duidiIi cnally nude aeLIJriff my 
|KHi.pri‘ iTimr limp. Sello like yi IliJrtro. Ef you want ii 
cruckerjnck yrllcle Wblte Id E. lEILker, ST1 Grand Am,, 

CbleapoL 

— SfACHlNIB''J' A Nil' 1 1 FtAl'C.: IllltlJil AS 'Stlhle uf aiaudnriL 
mLl'hiil. l'Iih uml wafer t'ljn'a nail Loii(iLiir uise?. Id cent* per 
mipy. Slum a if c ii ta vrabied utsttwIiwu. If. J£. jlayrr, 
Allegbrpy, I'n. 



PICTURS 9 AND POSTCARDS 



I'OsT CASUS, Ten beautiful Geht Easter Croauro (*fiT 
lawtpultl ferr [-"■ eentii. Clyde k. E'U^i'r-lun. ItruxeL DL-ilk., 
nillndrtpliln. Pa. 

SAY: ivunldn't you like tu liavt Jna( n llltlc ImHeT |k»H. 
card coJlucilon ill in ymr elmiof Van cilii If you 4c ml n 
j-IEvi-t iiihiTter For uieiiklH’Talilri jit 1 1 lc- I tr- 1 IVst L'n rd Club, 
CeBlrflll*. III. 

V.iHHI inST CAK11B, 2D?. Jilin bur Hill CLP I! aui run 
will tecel^t ddrilK fbuln all v**r It'" wiseLil. H-.-llpfc Sue. 
rlly Co,. IV |it. AC. Boclieetch. S". V. 

PBKHTPRFTIAL preST CAitlltT Frtim WnMlLlnpton tu 
IlHHnlt, Eearjf dll fa] fOlUf in nfluvil ougbr tn liave a 
oet. Sy inn'il . 39 cenlo. AirciiLa uruhte-l In evepy c3fy. 
Head Ec aiaauj'a for anui]ilea, £. I‘, Miller. Mh Dhrlinrd 
Ht. , MLlTviinkpp. tVln. 

ONE HftxLN morn PURT OAlCtlft mndp fnyin aEtf 
F'lir/lcjfTniili fur fill ecu m. Vmup plintngrapli rrtunie<3 wlllt 
nirlor, |m:-r |,:ili3. All Wink oii:i i-xurooil, Knoiialt nnld. Hire 

da k (Till. riiGtd card Ca. SC5 w, mil Bt,. ClLlmyro, [It, 



MOVING PICTURE POST CARDS 



AN ACTIVE \l licit A If] r.T [. MOVINC E'KWPIEH, not a 
toy. lint a Ai-VlttlOd 1d»*fiUwlr ttV. worn ImvalEn* »le*- 
inen to cnTry "xiir canl" iih u ofale Hue- Saiit|»h*. Lit t-eid*. 
0. P. FeLreutbnl £ Co.. SH> E. Vnu Jliireii Bl.. ClikOHd. 



PHONOGRAPHS 



FSEE SAMPT-RS — FVtnneckf MuLrl-tunn jilicnifitfrapl] 
nec'llett f«r Ylttur, CoJmmt.'l*, &^nplu»p, nupiex, **?,. 
run rlilRt" , Iffiphiven [lie Lone W per retil, It^iLin'" wntn 
ipcurdii. rLaja Lcn timeH, Trial. 1W. iioaifinid, 13 
1’ctniPC-lSF. iJrpt. is. die Siondway. Ne^v York. 



MUSIC 



Jlt'sit:— A|] Von Tllaer'o *ntl HcibEHi'o hlg birn. Lih.'Ih]- 
Ing “Merry AVJ.Jfajw WfllU.” FlIlHtl «9tH per «|jy. Bj»- 
elflJ nlfrr liy tfal« i.’ 'in I'mir tu *Vt'iPrO Jr""ie future "rderTr 
Write fur fici; omnide anil prleu Use. F3tc Ouptleu fur itu 
rTUiro. Tor oupbrr i'ir ji.OO. A'klrcaa I'upulnr Aluatc (.to., 
910 IIBIb St,, bejit .1, fTbli'ngir, IJ3. 



tDUUATlOMAL AND INSTRUCTION 



f 100 Jl) T-] fill 3Si ItfTIf I jY Ea pnld imr jfToduntp (’lianlTeurn 

n mc] iti'fiHle Men. sir I -. I mrn nf iiitaltlRcnni ami 

mec4iBulea] betit IIWdMl foe Hprlnk ilomaHI. ItorliEenf' or 
Cc rr p k | H' i!, il ._ L T i o l l ciJdtoOO In OtmoLruclfaili and Felialr! ]' fa '.'1 leal 
ruad nud ’blip work: ut any uf euar bmncheo; tcaiiilnif 

p:i .-Ii iiin ii Jupl wlint lie needs; tuition ni'iurdlagly. Auto 
Hiiolile 'f A lip i h-:i I ■ -7 7 M 1 >-h isf:i .i A’.'. I 'I U-Aif- 1 . 

KOI! HALE — i>nr f L U, 3 , cudrae Jn Slwvr (Jnrd Writlupt — 
now. (kur I. tl. H. course Lu EJrclHc Light aul Haltway. 
In ffeetl i-opil 1 1 h of . Cheap. F. Ji. IngmlTiiiu. I'I‘H 1’rwprrt 

B(. l Ml rlo Fan*. M. V, 

FOlt zi.tr. K -Healing, Veotlln clitif, liiinilitng pnirrsp In 
I. C- K. Fite S^iKfrtt, IF till;™ nr nnpe. l.eii-k Etox 442, Fl-ciuI ■ 

BuJW. Wla. 

IV A NT K 1 1 in. on '-■> . r.iif men v.-oi :-n i- r !-■.- im 

r-i'no hllOK out ajioeSn] i.j i.rli-o -nelmlnikliJp In .mir *hc>rtlm nd 
deiiaHmonrt b^ mull, Tkl* Vj CPlco offer good cnEf foe S3 
days. Write nuir. t'> II, E. Baji'tl, lift,, DafB' SdiOiOl' <A 
KliiiTlhand. IlPilr.-.Tit ( tty. Va. 

E.IU [A NliE — I 'utaplM p Arrtiltertnral Coiithc, America k 
BoIido'I hiF (kurpaivmiieneu-. Will eirfuiTige for ATrbLtpp(*M 
r.pvp I Ir.if EnKtriiinent, Kil. C T Pnrleiaon, l F . (1. ISny 12Si. 
TlHhiHFiVlIle, flfalJi, 

[.ha uii the mnr Water h bating hchi N£kk aKD 

WOBK FJ]R YOFRKET.F- 1 teneli yen nlmolntcly free of 
ibRTge nod potable foil fo mote o good Inenmo tvlklle Irani 
"i e ili'ii luiuilv with ihhi|i iniiki. I .lg riiouey. Vo e-ifrcniov 
Fut full luforinalhm write 1-15 T.u Salle BE,. HOOIU 
FliLchgu, ILL 



I’leaee JJfiiTfC-iB ropiifitr Mtt’Jic n Vo 



